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A C T A A G R O N O M I C A 
TOM 15 — ВЫП. 1 - 2 
Р Е З Ю М Е 
Т Е Х Н И К А К У Л Ь Т И В И Р О В А Н И Я ТКАНИ КАРТОФЕЛЬНОГО К Л У Б Н Я 
В Т Е Ч Е Н И Е КОРОТКОГО П Е Р И О Д А 
В. ФАЛ УДИ 
Для ткани картофельного клубня Solanum tuberosum L. был разработан метод 
недифференцированного культивирования в течение короткого периода. Сохранение 
недифференцированной ткани требует особой заботы. Необходимо определить оптимум 
для каждого отдельного условия (фактора). Ниже приводятся полученные в нашей ра-
боте результаты, относящиеся к требованиям питательной среды. 
Среди минеральных питательных сред применение измененного — White — сос-
тава является удовлетворительным во всех отношениях. Как дополнительное, но незаме-
нимое питательное вещество необходимо давать энзиматический казеингидролизатум 
50— 75 мг на литр. Принимая во внимание семигетеротрофные требования ткани при-
бавление Д-глюкозы, сахарозы или трехалозы является удовлетворительным примерно 
в одинаковой степени. С этой целью сахарозу можно давать в 0,5—1,0% и не более 2,0% 
концентрации. Сахароза более высокой концентрации оказывает вредное или определенно 
токсическое влияние. 
Хорошим регулятором роста является 2,4-Д при оптимальной концентрации в 
зоне 10~4 М. Примерно такое же влияние оказывают некоторые его аналоги, как 3,4-
дихлорфеноксиуксусная кислота, МСРА. Влияние гормонных ростовых препаратов, 
имеющих другой тип молекулы (IAA, 1-NAA и 2-NOXA) показывает некоторые отклоне-
ния, частично в зависимости от типа молекулы или от примененной концентрации. 
Важно обеспечить соответствующую гелевую структуру агар-агара в пределах 
0,8—1,0% в зависимости от температуры. 
И З У Ч Е Н И Е ЭФФЕКТА ПРЕДПОСЕВНОЙ ОБРАБОТКИ СЕМЯН СОИ 
(CLYCINE МАХ) 
МАЛЕИНОВЫМ ГИДРАЗИДОМ 
С. СЕН, Б. к . ДАЗ АДХИКАРИ 
Проведенные исследования показывают, что предпосевная обработка семян сои 
малеиновым гидразидом может быть полезной в получении лучшего урожая, и, что кон-
центрация и длительность обработки являются двумя важнейшими факторами в ее прак-
тическом использовании. 
ОТРАЖЕНИЕ В Н Е Ш Н Е Й ОБЕСПЕЧЕННОСТИ В СОДЕРЖАНИИ N P K 
РАСТЕНИЙ 
В. Ф Р Е Н Ь О , Й. П. МИХАЙФИ 
В данной работе было определено, что концентрация питательных элементов в 
тканях растения изменяется не постепенно, а скачками даже в том случае, если внешняя 
обеспеченность изменяется постепенно. Авторы исследовали происходящие изменения в 
квантах у проростков Synapis alba. Этот опытный объект с точки зрения простоты при-
годен для выяснения данной проблемы. Кроме обычных биологических проблем разре-
шение приведенного здесь вопроса также важно для определения увеличения обеспечен-
ности растений питательными веществами. 
ГИБРИДЫ SOLANUM MELONGENA L. x SOLANUM GILO RADDI 
Д . П А Л , Э. Р А Й К И 
С целью получения межвидовых гибридов были скрещены два сорта S. melongena 
L., а именно обыкновенный лиловый (болгарский) и белый баклажан с S. g i b Raddi. 
Скрещивания оказались удачными в случае, когда в качестве материнской формы исполь-
зовались растения S. melongena L., а в качестве отцовской — S. gilo Raddi, в противном 
случае гибридные семена не были получены. Полученные гибриды обладали признаками 
обоих родительских форм, но доминировали признаки S. gilo Raddi. 
П Р Е Д В А Р И Т Е Л Ь Н О Е СООБЩЕНИЕ О ТРАНСЛОКАЦИИ ЕСТЕСТВЕННОГО 
РАДИОАКТИВНОГО ИЗОТОПА $ К В ПРОРАСТАЮЩИХ СЕМЕНАХ МЯГКОЙ 
ПШЕНИЦЫ 
Ф . П Е Ш Е К 
В опытах изучались локализация и транслокализация естественного радиоактив-
ного изотопа iá К в прорастающих семенах мягкой пшеницы. В соответствующей литера-
туре не было еще работы, занимавшейся этой проблемой; данное сообщение может способ-
ствовать лучшему пониманию метаболических изменений, происходящих в прорастаю-
щих семенах. 
И З М Е Н Е Н И Е К Л Е Т О К КОНУСА НАРАСТАНИЯ К О Р Н Е Й В В И Д У НЕДОСТАТКА 
П И Т А Т Е Л Ь Н Ы Х ВЕЩЕСТВ 
М. М А Р О Т И , И. Д . Д Е Р 
Авторы изучали изменения, происходящие в обмене веществ в конусах нарастания 
корней кукурузы и бобов, вызванные голоданием, по весу, содержанию сухого вещества, 
количеству NS—Р и количеству клеток. На основании опытов определено, что искусст-
венное голодание вызывает быстрое уменьшение веса и содержания сухого вещества, де-
ление клеток прекращается. Сокращается количество NS—Р фракций, но это сокра-
щение гораздо меньше, чем уменьшение веса. Последнее явление изменяется в зависи-
мости от вида растений, так у кукурузы обе NS—Р фракции уменьшились под влиянием 
9-дневного голодания, а у бобов едва заметное изменение наблюдалось под влиянием 
7-дневного недостатка питательных веществ. 
П Р Е Д О Т В Р А Щ Е Н И Е ОТРАВЛЕНИЯ АММОНИЕМ ПРИ СКАРМЛИВАНИИ 
КАРБАМИДОМ 
И. САБО 
Автором получены препараты карбамида длительного действия. Препараты кар-
бамида по сравнению с соответствующей дозой кристаллического карбамида замедленно 
растворяются в жидкости рубца. Определено, что применение препаратов Р1 6 , и в боль-
шей степени Р22 вызывает медленное образование аммония из карбамидного препарата, 
что предохраняет организм овец от отравления. Для усвоения медленно выделяющегося 
из препарата аммония имеется достаточно времени для микроорганизмов, находящихся 
в рубце; всасанный ж е при больших дозах карбамида аммоний печень способна нейтра-
лизовать. 
При соответствующем соотношении карбамидного препарата и корма создается 
возможность рационального поглощения таких доз карбамида, которые в два-три раза 
превышают принятые до сих пор дозы. На основании исследований токсическое влия-
ние аммония можно исключить таким способом, что одновременно с этим можно повысить 
использование нитрогена при определенных условиях. 
ДИФФЕРЕНЦИАЦИЯ, МИКРОСКОПИЧЕСКОЕ И СУБМИКРОСКОПИЧЕСКОЕ 
СТРОЕНИЕ ОБОЛОЧЕК ГИГАНТСКИХ КЛЕТОК ПЕРИКАРПИУМА У 
CAPSICUM ANNUUM L. 
Л . Ф Р И Д В А Р С К И , Ю. Н А Д Ь 
Авторы исследовали оболочки гигантских клеток с помощью фазово-контраст-
ного и поляризационного микроскопов. Определено, что двойное преломление оболочки 
этих клеток негативное, т. е. ориентация микрофибриллума обычно трансверсальное. 
Далее, распознан и описан факт, что структура оболочки гигантских клеток, — главным 
образом по виду торусных пор, — в разных сторонах клетки разная, в зависимости от 
того, с каким типом клеток или тканью она соприкосается. Удалось определить четыре 
разности структуры оболочки гигантских клеток в соответствии с типом соседних клеток 
СООБЩЕНИЕ О НЕКОТОРЫХ В И Д А Х ЧЕРВЕЦОВ (HOMOPTERA, COCCOIDEA) 
ВЕНГЕРСКОЙ ФАУНЫ 
Б . ЗАК-ОГАЗА 
Польский автор в течение годичного пребывания в Венгрии в 1964 г. собрала 16 
различных видов червецов: 15 видов в окрестностях Томпа, 1 вид в Будапеште. Среди них 
9 видов являются новыми в венгерской фауне. Названия их: Trioymus aberrans Qoux 
(Mirococcopsis stipae Borchs., Mirococcus clarus Borchs., Heterococcus borhksenii Morr.), 
Rhizococcus insignis (Newst.), Rh. cynodontis (Kir.), Greenisca glyceriae (Green), Le-
canopis festucae Borchs., Parafairmairia delicata Borchs. Два следующих вида (Trionimus 
sp. и Atrococcus sp.) являются новыми в науке. Описание их будет дано в отдельной 
статье. Оставшиеся пять видов уже встречались в венгерской фауне. Автор передала 
на сохранение Будапештскому Государственному Музею Естествознания микроскопичес-
кие препараты новых для Венгрии видов червецов. 
БИОХИМИЯ ЯРОВИЗАЦИИ 
V. ОБРАЗОВАНИЕ РИБОНУКЛЕАЗЫ 1 И ЕЕ ЛОКАЛИЗАЦИЯ 
М. Д Е В А Й 
Исследовались условия образования и локализации рибонуклеазы 1, которая, 
как предполагается, принимает участие в процессе яровизации. Было определено, что 
рибонуклеаза 1, образующаяся под влиянием низких температур, локализуется в точках 
роста побегов. Активность RN-азы в гомогенизате создается в два этапа. 
Показано, что для образования рибонуклеазы 1 необходимо одновременное при-
сутствие ряда компонентов, в том числе протеиновой базы и одного энзима, или системы 
энзимов. Система, активизирующая рибонуклеазу 1, активна при температуре 0° и вместе 
с рибонуклеазой 1 принимает участие в обмене веществ процесса яровизации. 
МОРФОЛОГИЧЕСКИЕ И ЦИТОЛОГИЧЕСКИЕ ОСОБЕННОСТИ НЕКОТОРЫХ 
МЕЖВИДОВЫХ ГИБРИДОВ Т. TIMOPHEEVI ZHUK. 
А. Б Е Л Е А 
Изучались морфологические и цитологические особенности различных межвидо-
вых гибридов T. timopheevi Zhuk. первого и последующих поколений. В первом поко-
лении обычно гибриды были однообразными и обладали промежуточными признаками. 
Во втором поколении у исследованных гибридов наблюдалось чрезвычайно разнообразное 
расщепление. В случае, если одной из родительских форм была Т. timopheevi Zhuk., а 
другой — форма, отличавшаяся по геномной гомологии и числу хромосом, то в редук-
ционном делении наблюдалось особенно большое количество отклонений. 
ЭЛЕКТРОНМИКРОСКОПИЧЕСКОЕ ИССЛЕДОВАНИЕ ЭКСТРАЦЕЛЛЮЛЯРНЫХ 
КАТЕХОЛАМИНОВЫХ ЗЕРЕН НАДПОЧЕЧНОЙ ЖЕЛЕЗЫ ЦЫПЛЕНКА 
И . Б Е Н Д Е Ц К И 
В опыте изучалось ультраструктурное строение нормальной и подвергнутой хо-
лодной обработке надпочечной железы двухнедельного зародыша цыпленка, особое 
внимание уделяли катехоламиновым зернам клеток железы, которые расположены рядом 
с синусоидами, и изменению структуры синусоидов. Определено, что эмбриональное 
развитие в это время в клетках надпочечной железы хорошо можно дефинировать, кате-
холаминовые зерна и органеллумы клеток уже имеются. Иногда, при нормальном состоя-
нии надпочечной железы в синусоидах клеток имелись одно-два катехоламиновых зерна. 
Под влиянием холодной обработки, 1 час при 0° в синусоидах клеток надпочечной железы 
можно было наблюдать большое количество бугорков на цитоплазматическом отростке, 
содержащих катехоламиновые клетки, было отмечено их отделение в лумене и появление 
в циркуляционной системе. Наблюдаемое явление мы рассматриваем как специальную 
форму индуцированной катехоламиновой экструзии. 
ИЗМЕНЕНИЕ ПИГМЕНТОВ В ЭТИОЛИРОВАННЫХ ЛИСТЬЯХ ЯЧМЕНЯ 
М. Х О Р В А Т , Д . Л А С Т И Т И 
Этиолированные листья ячменя были изолированы в воде, в Ю
- 4
 молевом растворе 
кинетина и вместе с интактными листьями подвергались непрерывному освещению и 
освещению в течение короткого времени. В каждом варианте опыта были также цельные 
этиолированные растения. Определено, что кинетин совместно со светом действовал на 
компоненты пигмента еще некоторое время и после изоляции, и только затем проявлялись 
признаки разрушения пигмента. Но один кинетин не мог задержать разрушение пиг-
мента, наступавшее в темноте, даже в течение короткого времени. 
ИЗМЕНЕНИЕ ТОЛЩИНЫ ОБОЛОЧКИ ЗЕРНА ПШЕНИЦЫ В ЗАВИСИМОСТИ 
ОТ СОРТА И УСЛОВИЙ ВЫРАЩИВАНИЯ 
Ж . П О Л Х А М Е Р 
В Сельскохозяйственном научно-исследовательском институте Венгерской Ака-
демии наук, в Мартонвашаре, в мукомольно-хлебопекарной лаборатории в 1962 и 1964 гг. 
исследовались в различных опытах, с одной стороны, различия по толщине оболочки 
у ряда сортов озимой пшеницы, с другой стороны, влияние условий выращивания на 
толщину оболочки. На основании полученных данных видно, что существует значительная 
разница между сортами по наследуемому признаку-толщине оболочки, который явно 
проявляется при определенных условиях. Под влиянием дозы навозного удобрения обо-
лочка увеличивалась. Больше всего она увеличивалась при полном удобрении. Опыты 
были заложены в 10-ти различных местах страны. В опытах, заложенных на Большой 
низменности на черноземе, где количество осадков небольшое, качество оказалось луч-
шим, хотя, в то же самое время, оболочка зерна оказалась большей. На основании дан-
ных ряда опытов можно было определить, что толщина оболочки у сорта Безостая 1, 
как при сравнении с другими сортами, так и при сравнении с различными вариантами 
опыта, была наименьшей, т. е. соотношение ее к другим частям зерна было наиболее благо-
приятным. 
ПОЛУЧЕНИЕ ГИБРИДНОЙ ДЫНИ 
А. кишш 
На основании 5-летних опытов удалось получить мелкоплодную с хорошим вкусом 
и продуктивностью гетерозисную (гибридную) дыню. Наилучшая комбинация получена 
при скрещивании мелкоплодной американской дыни Dew Green и крупноплодной вен-
герской — Маршовски. В Госсортоиспытании этот гибрид оказался по продуктивности 
лучше, чем существующие сорта и в 1964 г. он получил предварительное государственное 
признание. 
РЕЗУЛЬТАТЫ ОПЫТОВ ПО АГРОТЕХНИКЕ ПЕРВОГО ВЕНГЕРСКОГО ГИБРИДА 
СУДАНСКОЙ Т Р А В Ы 
Э. К Ю К Е Д И 
В 1963— 64 гг. проводились опыты по определению производственной ценности 
первого венгерского гибрида суданской травы (Хибар Мв 301, Хибар Мв 309). Урожай 
гибридов суданской травы сравнивался с кечкеметской сахарной суданской травой, 
которая использовалась в качестве стандарта, при четырех сроках посева (20 апр., 4 
мая, 18 мая, 1 июня). Результаты 2-х летних опытов в среднем по четырем срокам посева 
показали, что гибрид Хибар Мв 301 превысил по урожаю зеленой массы сладкую судан-
скую траву на 37,3%, а гибрид Хибар Мв 309 — на 31,9%. 
Оптимальные условия посева наблюдаются тогда, когда температура почвы на 
глубине 4—5 см достигнет 14—15°. 
ОПЫТ ПО СИЛОСОВАНИЮ ЛЮЦЕРНОВОЙ МЯЗГИ 
Л . М Е Н Т Л Е Р 
Опыт был поставлен для того, чтобы определить можно-ли данным методом по-
лучить силос хорошего качества для свиней. Было определено, что размельчение не 
является приемлимым методом силосования люцерны. 
ДАННЫЕ О ВОЗМОЖНОСТИ ЗАЩИТЫ ПРОТИВ ВИРУСОВ КАРТОФЕЛЯ 
II. Общий обзор различных способов защиты и зараженности вирусом различных сортов 
картофеля 
и . Х О Р В А Т 
В первом сообщении приведены общие возможности против вирусов картофеля в 
пределах изученных практических способов, а также общие и характерные патологиче-
ские, производственные и биологические признаки опытных сортов картофеля (Шомоди 
Кифли, Гюльбаба, Кишвардаи Рожа, Минденеш, Шомоди кораи, Шомоди шарга). 
УСЛОВИЯ ОПЛОДОТВОРЕНИЯ СОРТОВ ЯГОДНЫХ КУЛЬТУР 
II. Земляника — крыжовник 
А. Ш Е Л Я Х У Д И Н , Ш. Б Р О З И К 
Земляника. Исследованные 24 сорта являются самоопылителями. При свободном 
опылении завязывание плодов было на 20— 50% лучше, что доказывает необходимость 
наличия сортов-опылителей. У ряда сортов, склонных к партенокарпии, проявление этого 
явления представляет собой постоянный сортовой признак. 
Крыжовник. Исследованные 10 сортов сильно варьируют по склонности к само-
оплодотворению. Свободное опыление вызывало повышение урожая на 30— 50%. У иссле-
дованных сортов наблюдалось также и явление партенокарпии. 
ИССЛЕДОВАНИЯ ПО ГИБРИДНОЙ ПШЕНИЦЕ В МАРТОНВАШАРЕ 
Э. Р А Й К И , Ш. Р А Й К И 
После изложения детального литературного обзора авторы приводят результаты 
своих исследований в области: 1) генетической системы цитоплазматической мужской 
стерильности и восстановления фертильности, 2) гетерозисного эффекта и 3) опыления 
пшеницы в связи с семеноводством гибридной пшеницы. 
В полевых и тепличных условиях некоторые источники цитоплазматической муж-
ской стерильности и восстановления фертильности показали себя стабильными и функ-
ционирующими. В зависимости от подлиний, отобранных из источника восстановления 
фертильности, а также и от сортов пшеницы, точнее от биотипов, отобранных из тех же 
сортов, подвергающихся переводу в восстановителя, эффективность создаваемых восста-
новителей может варьировать. Могут представлять интерес результаты, сообщенные о 
диаметре фертильной и стерильной пыльцы, а также и об изменении цвета и формы, на-
блюдавшихся при анализе пыльцы. 
В опытах по изучению комбнационной способности, заложенных при двух пло-
щадах питания ( 1 0 x 5 и 1 0 x 1 0 см), в четырехкратной повторное™, по сравнению с 
лучшим стандартом особенно одна комбинация ( Y x X ) показала в первом гибридном 
поколении значительный гетерозис. В настоящее время родительские сорта этой комби-
нации находятся в посевах Ms у3 и Rf х3. 
На основании работ уже в большей части опубликованных авторы коротко сумми-
руют результаты опытов по изучению цветения пшеницы, которые могут быть исполь-
зованы при семеноводстве гибридной пшеницы. 
ИЗУЧЕНИЕ АКТИВНОСТИ МЕДОНОСНЫХ ПЧЕЛ, ОПЫЛЯЮЩИХ ЛЮЦЕРНУ 
В ВЕНГРИИ 
3 . Б О Й Т О Ш 
На участке люцерны площадью в 52 га на различном расстоянии от ульев иссле-
довали влияние медоносных пчел на оплодотворение и завязывание семян. Проводили 
также наблюдения за действиями неопытных молодых и опытных взрослых пчел при 
открытии цветков во время сбора нектара. В тех двух местах, где количество медоносных 
пчел было наибольшим завязывание семян было на 34, точнее говоря на 35% выше, чем 
в наиболее удаленных от ульев местах, где только дикие пчелы могли посещать люцерну. 
При сборе нектара неопытные молодые пчелы открывали, в среднем, 50% посещенных 
ими цветков, в то время как взрослые опытные пчелы открывали лишь 4—6%. 
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TECHNIQUES OF MAKING SHORT-TERM TISSUE 
CULTURES OF POTATO TUBERS 
I. E F F E C T O F T H E COMPOSITION O F T H E G R O W T H MEDIUM 
B y 
B . F A L U D I 
DEPARTMENT OF PHYLOGENETICS AND GENETICS, L. EÖTVÖS UNIVERSITY, BUDAPEST 
A method was elaborated for the growth of short-term, undifferentiated cultures 
of tuber tissues of Solanum tuberosum L. Special care is required to secure undifferenti-
ated tissue. The o p t i m u m of all condit ions is to be determined separately. In the present 
s t u d y the results of examining the g r o w t h medium requirements will be described. 
Among mineral media, a modi f ied White solution is applicable under all circum-
stances . An amount of enzymatic caseinhydrolizate (50—75 mg/1) is indispensable as a 
supplementary nutrient . In consideration of the semiheterotrophic requirements of the 
t issue, additions of D-glucose, saccharose and trehalose are almost equally sat isfactory. 
For this purpose 0 . 5 — 1 percent of saccharose may be added but at concentrations not 
higher than 2 per cent . Greater concentrat ions of saccharose are harmful or expl ic i te ly 
tox ic . 
2 ,4—D 10~ 4 M is a very good g r o w t h regulator in the optimum concentrat ion 
zone. Certain of the analogues (3.4-dichlorphenoxiacetic acid, MCPA) have a similar 
e f fec t . The effect of hormone-type g r o w t h regulators w i t h different molecular types 
(IAA, 1 — N A A and 2 — N O X A ) shows deviat ions depending partly on the t y p e of mole-
cules and partly on the concentration used. 
The insurance of the proper agar-agar gel structure which depends on keeping 
the temperature wi th in 0.8—1.0 per cent is important. 
Introduction 
We possess only sporadic da ta on the short- term culture me thod of 
tissues ( B U R K H O L D E R — N I C K E L L 1 9 4 9 , H E N D E R S O N 1 9 5 4 , STEWARD — C H A P L I N 
1 9 5 4 ) . Several authors s ta te that , depending on the species, the metabolism 
of the tissues and even their type of growth essentially change af ter a period 
of growth longer t h a n 2 to 4 weeks. Thus only undifferentiated shor t - term 
cultures are suitable for dependable metabolic examinations. 
Undifferentiated, short-term cultures are characterized by slightly 
opalescent, cream colouring, a medium hyperhidric character and an explici-
tely tuberous surface ( G A U T H E R E T 1943, F A L U D I 1957). A good sign of undiffe-
rentiat ion is the absence of polarization ( N O B É C O U R T 1938, F A L U D I 1957). 
The significant number of elongated cells is striking in the presence of the rela-
tively slight initial cell division seen under the microscope. These appear on 
the surface as configurations of multi-nuclear cells resembling f i lamentous 
algae ( F A L U D I et al. 1961). 
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Material and Methods 
Our experiments were made for the requirements of meristem cultures cut from the tis-
sues of tubers of potatoes . The meristems of tuber tissues are notprone to spontaneous differen-
t iat ion (NOBI'XOURT 1938) and their growth can be easily induced by auxin (GAUTHERET 1939). 
The growth of the tuber tissues of Solanum tuberosum L. can be essentially more easily induced 
b y auxinherbicides than by natural auxin (STEWARD—CAPLIN 1951). 
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Fig. 1. The types and measure of growth (mg d; s~) of various potato varieties after 14 days 
of growth 
Giil Baba 81 ± 1,80 Lenino 38 ± 1,43 
Korai Rózsa 83 ± 3,97 Ella 37 ± 4,20 
White City 56 ± 1,56 Mercur 34 ± 1,43 
Friiherste 45 ± 1,37 Express 27 ± 2,14 
Béta 44 ± 2,36 Aquila 25 ± 3,80 
Delta 39 ± 5,45 Margit 23 ± 3,70 
We have examined the suitability of 12 varieties of Solanum tuberosum L. for culture 
(Fig . 1). The culture technique was elaborated for the Giil Baba variety which most readily 
reacts to 2.4—D. 
After cleansing the tuber in f a t t y alcohol, it was disinfected for 20 minutes in 2% 
benzolsulphonchloramide (Neomagnol) solution. After removing the peel in a sterile case, 
b locks of approximately 25 X 25 mm in surface were cut from the tuber. Transverse sections 
Were made with a microtome placed in the box. (Fig. 2) and divisions at right angles to the 
surface were made wi th a modified knife composed of a series of razor blades (BOURIQUET 1952). 
Acta Agronomica Academiae Scientiarum Hungaricae 15. 1966 
SHORT-TERM TISSUE C U L T U R E S OF POTATO T U B E R S 3 
The experiments were set up in a w a y that there w o u l d be an equal n u m b e r of pieces f r o m every 
level in every variant. Twenty- f ive mililiter oven-proof glass flasks (Rasotherm) were used as 
culture vessels. Approximately 5 to 8 expiants were placed in each vessel . 
The results were evaluated on the basis of fresh weight and macroscopic photographs 
were made. Statistical evaluat ions were done o n the basis of 50— 120 tissue pieces (WEBEH 
1963). 
Fig. 2. Sterile case (a) and adjustable knife series (b) prepared for making tissue sect ions 
Experimental 
Effect of mineral growth media 
Among the nearly 100 nutrient solutions occurring in the l i tera ture 
( P E T R U — R E T O V S K Y 1 9 5 6 ) , we examined the affect of t he ten mineral growth 
media most frequently employed in t h e culture of normal tissues (Table 1). 
F rom the nature of the growth or f rom the sizes seen in the table , i t can 
be seen t h a t no nutrient solution had a toxic effect. The distilled wa te r con-
trol which, in addition to the 4 mg/1 К ions used in t he solution of t he 2.4-D 
auxinherbicide, practically contained no other mineral substance showed a rath-
er considerable growth even in comparison to the 25 i 0.11 mg initial weight. 
But the comparison of t he variation coefficient and the values for t he weight 
increase of the tissues expressed in the control percentage calls our a t tent ion 
to the fact t ha t the composition of mineral substance is no t an insignificant fac-
tor. At f i r s t sight Heller's medium, closest to White's nu t r i en t solution, seems 
to be the most appropriate. The percentage of variation of the two are practi-
cally the same. 
We employed a modif ied W H I T E ' S medium in our work ( M A U N E Y et al. 
1 9 5 2 ) . The significant p H stability of th i s growth medium does not consider-
ably change during autoclaving ( S T R E E T 1 9 5 9 ) . 
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Table 1 
Effect of the composition of mineral media 
on the growth of potato tissue cultures 
(t ime cultures were m a d e : Dec. 1963) 
Nutrient solutions 
Weight of 
tissues on the 
14th day 







0 76 ± 1 . 5 6 2 . 1 5 1 1 0 0 
BONNEB-DEVIRIAN 127 ± 2 . 2 0 1 . 7 1 0 2 2 0 0 
GAUTHERET 122 ± 2 . 6 0 2 . 1 9 7 1 9 0 
H E L L E R 148 ± 2 . 5 9 1 . 7 1 2 3 2 4 1 
K N U D S O N 92 ± 2 . 2 4 2 . 4 6 7 1 3 1 
NITSCH 130 ± 2 . 6 8 2 . 1 105 2 0 6 
PRJANYISNYIKOV 150 ± 2 . 7 8 1 . 9 125 2 4 6 
RANDOLPH-COX 121 ± 2 . 8 0 2 . 3 9 6 1 8 8 
R O B B I N S 122 ± 1 . 9 6 1 . 6 9 7 1 9 0 
SKOOG 103 ± 1 . 6 4 1 . 6 78 1 5 3 
W H I T E 1 0 4 ± 1 . 6 4 1 . 6 7 9 1 5 5 
Effect of organic nitrogen 
Previous to our work t h e culture of po ta to tuber tissues was unsuccessful 
without supplementing the medium with coconut milk or other complexes 
containing some unknown active ingredient ( S T E W A R D — C H A P L I N 1 9 5 1 , 
C H A P M A N 1 9 5 5 ) . 
We found t h a t enzymat ic casein hydrolizate in proper concentration is 
perfectly capable of supplementing the growth conditions (Table 2). 
Table 2 
Effect of different concentrations of casein hydrolizate 
on the growth of potato tissue cultures 








N . I . 
25 61 ± 2 . 2 3.6 35 2.3 
75 128 ± 1.3 1.0 103 5.0 
125 85 ± 1.3 1.5 59 3.3 
175 38 ± 1.3 3.7 12 1.5 
Initial Weight mg 26 ± 0.8 3.1 
— — 
N. I . = growth i n d e x = f inal weight mg/init ial weight m g 
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The table shows that the optimum concentrat ion of casein hydrolizate is 
approximately 7 5 m g / 1 . This is fairly close to the values which S T E W A R D — 
C A P L I N ( 1 9 5 2 ) used for t he growth medium of Daucus carota L. cultures, bu t 
it is much lower than t h a t which H A R R I S ( 1 9 5 6 ) found opt imal at a va lue of 
400 mg/1. I t should be noted tha t the l a t t e r casein hydrol izate was employed 
as the only source of N (approx. 2 mM/1). 
The question of the utilization of var ious carbon sources is impor t an t 
for tissues cultured among heterotrophic or semi-heterotrophic conditions 
( G A U T H E R E T 1 9 4 2 , W O L F — K A P L A N 1 9 5 6 ) . Our experimental data indicate 
tha t ß-indolilacetic acid and 2.4 — D essentially influence the choice of which 
carbon sources can form the substrate of cell respiration and polysaccharide 
synthesis. According to cer ta in authors only the hexoses are adequate carbon 
sources ( C L E L A N D 1 9 6 1 ) . Others hold t h a t the pentoses are also suitable ( R O M -
B E R G E R — N O R T O N 1 9 6 1 ) . I n these tissue cultures the synthesis of cell-wall 
material differs from the entire plant. This might be re la ted to the increased 
cell-wall plasticity forming the preconditions for hyperhydr ic growth ( O R D I N 
e t a l . 1 9 5 5 , P R E S T O N H E P T O N 1 9 6 0 ) . 
During our experiments we have compared in the presence of the growth-
promoting 2.4 — D the growth differences originating f r o m endogenous carbo-
hydrate reserves, from the use of glycerine and of pentoses, hexoses and dissa-
charides. These latter three considerably develop in metabolism ( F A L U D I et al. 
1 9 6 3 , F A L U D I — P A R Á D I 1 9 6 4 ) . I t became clear tha t the endogenous carbohydra-
te reserves themselves assured a rather significant growth. Glucoses and fruc-
tose are quite utilizable; among the disaccharides, saccharose and trehalose 
are but maltose is not. Pentoses are e i ther unutilizable or toxic. 
Effect of carbon sources 
Table 3 
Effect of saccharose concentration on the in vitro 
growth of potato tuber tissue cultures 




on the 14th day N.I. 






76 ± 2 .3 
148 ± 4 .2 
152 ± 3.6 
107 ± 3 .9 
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We have examined the opt imum concentration of saccharides (Table 3) 
wi th special regard to the 1 — 5 per cent prescribed in the l i terature ( P E T R U — -
R E T O V S K Y 1 9 5 6 , G A U T H E R E T 1 9 5 9 ) . 
The da t a of the table show that the use of 0.5 — 1 per cent saccharose is 
ful ly satisfactory for the discussed object. At the same t ime i t s use in concentra-
t ions greater t h a n 2 per cent definitely hinders growth or may even have a 
toxic effect. 
Effect of the concentration of growth regulators 
We have examined the effect of the different concentrations of 2.4 — D 
on the growth of potato t issues. The results are indicated in figure 3. 
As it m a y be seen f rom figure 3 an appreciable increase first occurs in 
t h e 2.4 — D 10 range. In t h e 10 ~4 M range a rather sharp maximum can be 
determined. T h e increase in concentration b y half a measure elicits the same 
slight increase in growth as t h e reduction b y a whole measure. The use of 
10~3M, 2.4 — D hinders also endogenous growth. 
Using 2.4 — D in a 1 0 - 4 M concentration it resulted in a characteristic 
hyperhydric elongated growth and definite tumorous swellings on the sur-
face layer a l ready on the 5 th day of culture. 
Among t h e 2.4 —D analogues, 3.4 — D and MCPA prove to have an 
identical effect , while the mir ror image of t he latter (CMPA) proves to be 
ineffective and the 2.5 — D was moderately promoting ( F A L U D I et al. 1 9 6 5 ) . 
Among t h e hormone-type regulators belonging to different molecular 
groups, we have examined t he ß-indolilacetic acid (IAA), 1-napht i l acetic acid 
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(1-NAA) and 2-naphtoxiacet ic acid (2-NOXA). The effect of these compounds 
on the na ture of growth variously differed from that of the 2.4 D (Fig. 4). 
The tumorous character of the t i ssues was less dis t inct under I A A pro-
motion than in case of 2.4 — D. 1-NAA a n d 2-NOXA induced slight laminat ion. 
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Fig. 4. Growth-promoting effect of various molecular auxins 
2 . 4 — D ß— IAA 
1 — N A A 2 - N O X A 
The differences in t he degrees of growth promot ion were m u c h more 
explicit (Table 4). The effect of 1-NAA nearly corresponded to that of 2.4 —D, 
but the effect occurred a t a broader concentrat ion zone. Upon the application 
of IAA the degree of promot ion was considerably lower than those of 2.4 —D 
and 1 — NAA, especially if we bear in mind the fact t h a t the concentrat ion of 
IAA was much greater t h a n usual. 2 — N O X A proved to be completely ineffec-
tive on Solanum. 
Table 4 
Effect of different molecular auxins on the growth 
of potato tissues 
(Cultures were made in Nov.—Dec. 1963) 
Mol. 
2.4—D ß-lAA 1 - N A A 2 - N O X A 
m g ± »ï N . I. m g ± "î N . I . m g ± »I N. I . N. I. 
0 3 6 ± 0 . 3 8 1 . 4 3 1 ± 0 . 5 1 1 . 2 3 4 ± 0 . 4 1 1 . 4 3 5 ± 0 . 7 3 1 . 4 
Ю -
7 3 6 ± 0 . 4 0 1 . 4 3 5 ± 0 . 6 9 1 . 4 3 4 ± 0 . 5 8 1 . 4 3 5 ± 0 . 4 5 1 . 2 
Ю -
4 1 3 9 ± 2 . 6 8 5 . 5 9 0 ± 1 . 2 8 3 . 6 1 0 2 ± 1 . 2 8 4 . 1 5 2 ± 0 . 3 7 1 . 3 
ю-
3 
2 8 ± 0 . 4 0 1 . 1 8 9 ± 2 . 4 1 3 . 5 1 0 7 ± 1 . 8 7 4 . 3 5 5 ± 2 . 3 4 1 . 4 
Effect of agar-agar concentration 
From data found on other objects in l i terature, we may conclude that 
an agar-agar concentration of approximately 1 per cent was chosen bu t we 
could not f ind sources on tests concerning optimum experimental determina-
tions. 
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The lower limits of concentrat ion are of course determined by the t empera -
t u r e at which t h e growth med ium can achieve a semi-solid s t a t e . In our experi-
ments we employed a 0.5 — 4 per cent series of agar-agar concentrations 
(Table 5). 
Table 5 
Optimal agar-agar concentration for the growth 
of potato tissues 





on 14th day 
mg± e; 
N.I. 
0.0 76 ± 2.3 3.2 
0.5 148 ± 4.2 5.9 
1.0 152 ± 3 . 6 6.1 
2.0 107 ± 3.9 4.3 
5.0 37 ± 1.2 1.5 
The data of the Table show tha t under no circumstances is it advisable 
t o increase the agar-agar concentrat ion to more than 1 per cen t because some 
growth inhibition occurs above 1 per cent which simultaneously has a favour-
able effect on homogeneity. T h e 2 per cent agar-agar concentrat ion has, on 
t h e other hand, a dangerous inhibitory effect . 
Results and Conclusions 
Regarding t he Gill Baba variety of Solanum tuberosum L., we have 
selected a growth medium composit ion of such controllability and reproduci-
b i l i ty that it satisfies even the absolutely necessary semi-heterotrophic require-
m e n t s of tissue cul ture of higher plants. We d idn ' t pay special at tention to t h e 
employment of oligodynamic mater ials (vitamins, minor elements) among t he 
part icidar experimental conditions. The significance of the l a t t e r may come 
u n d e r consideration when, in case of special characteristics related to t he 
species, the necessary time course for the short- term culture of the species 
essentially exceeds 14 — 16 days . 
The advantage of selecting accumulating tissues ( N O B É C O U R T 1 9 3 8 ) 
was also striking when choosing t h e object in our experiments. Hyperhydric 
g rowth began very early. Similar phenomena were noted only exceptionally 
in other tissue pa r t s of Aucuba Japonica ( N Y S T E R A K I S 1 9 4 8 ) and Tilia ameri-
cana L . ( B A R K E R 1 9 5 7 ) stem cultures. 
The guaranteeing of homogenous growth in addition to weight increase is 
also a very essential point to remember when choosing the mineral growth 
medium. We have to at tempt t o harmonize t he two with regard to the fac t 
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t ha t beyond a certain poin t inhibited growth may also lead to the reduct ion 
of variabil i ty. For instance H E L L E R ( 1 9 5 3 ) did not consider this in his extensive 
studies. 
The effect of different ion concentrat ions may be favourable or unfa-
vourable depending on t he purpose of t he experiment. T h u s for instance the 
C a + + / M g + + proportion of the Gautheret growth medium is disadvantageous 
especially when considering cell-wall fo rmat ion when we w a n t to asssure undif-
ferentiated growths. Due to the high S 0 4 concentration t h e choice of a Pranyis-
nyikov growth medium m a y cause some risk when mak ing more detailed 
studies of metabolism. The high N a + ion concentration of Heller's growth 
medium was found to be definitely advantageous in t h e study of t u m o u r 
formation ( B U R K H O L D E R N I C K E L L 1 9 4 9 ) while it was less suitable for other 
tissue cultures ( S L A B E C K A — S Z W E Y K O V S K A 1 9 5 2 , N I T S C H — N I T S C H 1 9 5 6 ) . 
The satisfaction of organic N requirements by the proper concentrat ion 
of enzymatic casein hydrolizate is an i m p o r t a n t assurance of the applicabili ty 
of short- term cultures, a l though greater weight increases m a y be undoub tab ly 
achieved wi th embryotrophic complexes (coconut milk , corn milk, yeast 
extracts) containing unknown beneficial material. I ts g rea t advantage is t ha t 
one need no t calculate on unknown active ingredients as factors of uncer ta in ty . 
In our exper iments we found a concentrat ion lower t h a n tha tusua l in t he lite-
rature to be optimum. K E N T B R I N K ( 1 9 4 7 ) employed t h e same concentrat ion 
for the growth of Hordeum embryos. The toxic effect associated to certain 
amino acids is avoidable with this concentrat ion. The authors, by the way, 
do not publish data concerning the choice of the higher casein hydrolizates 
used in their work and they only suppor t the correctness of the percentage 
distribution ( S C H A N T Z — S T E W A R D 1 9 5 5 ) . Others successfully employed amino 
acid mixtures in proportions approximately agreeing wi th this ( S A N D E R S — 
B U R I C H O L D E R 1 9 4 8 ) . 
The external insurance of carbon sources is also regarded as indispen-
sable for the culture of assimilating t issues in light. This problem has no t yet 
been clarified ( G A U T H E R E T 1 9 5 9 ) . We have also experienced significant endo-
genous growth of tuber tissues grown in the dark. This may be characteristic 
of the storage tissues. Other data when discussing t he amount of ex terna l 
carbon sources refer to the speedy disappearance of s ta rch occurring under 
the effect of 2 . 4 — D ( B O O T H B Y — W R I G H T 1 9 6 2 ) . Since the external carbon 
source m a y also be starch ( V A N L I T H — V R O O M et al. 1 9 6 0 ) in our view the expla-
nation seems obvious t h a t the building u p of polysaccharides does not occur in 
case of increased hydrolyt ic processes or ra ther the s torage of polysaccharides 
becomes disturbed. Thus a uniform supply can be assured only by constant 
external doses. 
Regarding the uti l ization of carbohydra tes we have to pay a t ten t ion 
to subtle differences in varieties. This is especially t r u e in case of glycerine 
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where transglycolization occurs differently from the others , by means of 
cyt idinphosphate ( F A L U D I e t al, 1 9 6 1 , F A L U D I 1 9 6 4 ) . 
Concerning the ha rmfu l effect of saccharose concentrations higher t h a n 
2 per cent, i t has been agreed tha t the phenomenon is specific and unre la ted 
to osmotic effects ( S T R E E T — L O W E 1 9 5 0 ) . 
In the t issue cultures of protato tubers the employment of growth-pro-
moters is unavoidable. On t h e basis of our experiments i t can be stated t h a t 
the nature and degree of g rowth promoted b y auxin have differences depend-
ing on the concentration chosen and on the molecular type . Thus an a rb i t r a ry 
interchange of these is impossible. This contradicts those field experiments 
and laboratory tests according to which only quant i ta t ive differences exist 
between the members of t he four chemical groups ( K O E P F L I et al. 1938, Е м -
MERT 1961). This opinion was based on the fac t tha t they could be antagonized 
in an identical way ( B A R L O W et al. 1957, H A M I L T O N 1960). In our view th is 
explanation is inadequate as i t only supports the identity of the place affected 
b u t not t h a t the manner of action. 
The effect of the o p t i m u m agar-agar concentration is likely a t t r ibu ted 
to the format ion of the appropr ia te gel s t ruc ture which still allows a wa te r 
uptake. This is supported b y t he circumstance that inorganic gel also assures 
proper growth ( H E L L E R 1 9 5 3 ) . In our experiments we pract iced extraordinary 
cleansing which excluded t h e influence of impure active agents . Our supposi-
t ion fits in wi th the series of examinations showing that t he proportion of t h e 
ice structure of the water components of agar-agar is closely correlated wi th 
t h e concentration ( H E C H T E R e t al. 1 9 6 0 ) . T h u s i t is understandable that in great-
er concentrations the nu t r i en t s and probably even to a greater extent the in-
duced water up take are h indered. 
On the basis of what ha s been presented it can be s t a ted that all t he 
components of t he medium h a v e optima which have to be separately determin-
ed for every experimental object or var ie ty . 
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A STUDY ON THE EFFECTS OF PRE-SOWING 
SEED TREATMENT OF SOYBEAN (GLYCINE MAX) 
WITH MALEIC HYDRAZIDE 
B y 
S . S E N , В . K . D A S A D H I K A R I 
DIRECTORATE OF AGRICULTURE, WEST BENGAL INDIA 
This inves t igat ion indicates t h a t a presowing treatment of seeds of soybean with 
maleic hydrazide m a y be helpful in ge t t ing a better crop of soybean, and that concentra-
t ions and durat ions of treatment are the two important factors in its practical use. 
Introduction 
« 
Following t he important work of S C H O E N E — H O F F M A N N (1949) in the 
year 1949, 1, 2-dihydro-3, 6-pyridazine-dione, commonly known as maleic 
hydrazide, symbolized as MH has been widely tes ted by workers, in the fields 
of bo th agriculture and horticulture. Although i t is generally used for its 
ant i-auxinal propert ies, M C - I L R A T H (1950) and some others have shown t h a t 
it has both growth-promoting and growth-inhibiting properties, depending 
upon i ts concentrat ion and other associated factors . Knotving its limited 
investigation, so f a r as leguminous crops are concerned, an a t t e m p t has been 
made to study the effects of the compound on soybean (Glycine max Merrill). 
Materials and Methods 
MH-40, a water soluble sodium salt of l ,2-dihydro-3, 6-pyridazine-dione, containing 40 
per cent active ingredients by weight, was used in this invest igat ion. The MH solutions were 
prepared as detailed be low: 
0.025 gm. of M H - 4 0 dissolved in 1 litre of disti l led water = 10 ppm. 
0.125 gm. of M H - 4 0 dissolved in 1 litre of disti l led water = 50 p p m . 
0 .625 gm. of M H - 4 0 dissolved in 1 litre of disti l led water = 250 ppm. 
3.125 gm. of M H - 4 0 dissolved in 1 litre of disti l led water = 1250 ppm. 
Seeds of the soybean var ie ty , K. 16, had been soaked in the above solutions for three different 
durations, namely, 12 hours , 24 hours and 36 hours. For each duration, a control set was main-
tained, the seeds of w h i c h were soaked in disti l led water. The treated seeds were sown in pots 
(5 to 6 seeds in each) in 3 replications. There were in all 45 pots , each of which had been f i l led 
earlier w i t h a mixture of well-pulverised soil and farm-yard manure in the proportion of 2 : 1. 
After germination of seeds , thinning was done keeping 2 plants in each pot . 
In order to h a v e an idea of the e f f ec t of maleic hydrazide on the growth of plants, 
observat ions were recorded on various characters, some of which were studied on a number of 
dates , when the plants were of different ages . One plant in each pot was se lected at random for 
the above study. The various plant characters considered were, height of p lant , number of 
branches , number of l eaves , number of opened flowers, number of pods wi th grain, number 
of pods without grain, y i e ld of grain, a n d 100-seed weight . 
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Experimental Results 
The highest concentration, namely, 1250 ppm. , was very toxic on germin-
a t ing seeds, to such an extent so t h a t even with the minimum durat ion of 12 
hours, none of the seedlings survived and hence no observation was possible. 
Similarly, in the case of 250 ppm. concentration wi th a duration of 36 hours, 
seedlings did not survive. However, this t rea tment had tobe taken in to consider-
a t ion (the mean value was taken to be zero) for statistical analysis, since in 
the case of this concentration (250 ppm.), observations could be recorded 
for the other two durations, namely, 12 and 24 hours. 
Table 1 
Average height of plants (cm) 
Treatments 
Age in days 
20 40 52 64 76 
12 hrs. 0 ppm. (control)  21.16 47.83 60.00 74.33 77.33 
12 hrs. 10 ppm  21.33 47.83 61.83 71.50 81.66 
12 hrs. 50 ppm  22.16 51.83 62.50 68.83 78.50 
12 hrs. 250 ppm  16.33 47.16 57.66 75.00 75.50 
24. hrs. 0 ppm. (control)  20.66 48.33 60.00 73.33 77.50 
24 hrs. 10 ppm  21.83 50.66 62.83 74.16 83.83 
24 hrs. 50 ppm  23.66 58.33 67.50 80.16 82.16 
24 hrs. 250 ppm  11.66 35.00 44.33 54.00 62.33 
36 hrs. 0 ppm. (control)  20.83 52.50 60.16 73.83 79.00 
36 hrs. 10 ppm  23.33 59.83 72.50 87.00 87.83 
36 hrs. 50 ppm  23.50 58.50 75.33 84.16 84.50 
36 hrs. 250 ppm  0 0 0 0 0 
C. D. at 5% level  2.84 6.67 6.77 11.09 8.67 
The t r ea tment differences were, as may he seen above, highly significant 
at all stages of growth. From the na tu re of the growth curves in Fig. 1 (a, b, c), 
i t will appear t h a t all concentrations at 12 hours ' duration have li t t le or no 
effect on the height of plant. In the case of the t r ea tmen t with 50 ppm. concentra-
t ion for 24 hours, the plant height at two stages, viz., 40 and 52 days, was 
much higher t han in other concentrations of the same duration, b u t as the 
p lan t approached matur i ty , it did not behave in the same way. A much adverse 
effect was noticed under the same durat ion with a concentration of 250 ppm. 
St imulat ing effect a t all stages, however, was found with 10 ppm. concentra-
t ion with 36 hours ' duration. 
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Fig. le 
Fig. 1. Average height of the plants at successive stages of growth following seed treatment 
for three durations, viz., 12 hrs. ( l a ) , 24 hrs. ( lb) and 36 hrs. (lc) 
The da t a for b ranch number (Table 2) indicated t h a t there were signi-
ficant differences within the durations and also wi th in the concentrations. 
The interact ion between duration and concentration was also found t o be 
highly significant. This implied that t h e concentrations did not behave simi-
larly at all durations and vice versa. Among durations, 12 and 24 hours did 
Table 2 
Average number of branches per plant 
Concentration (ppm.) 
(duration [hrs.]) 0 10 50 250 Mean C. D. for duration at 5% level. 
12 8.33 7.33 1 1 . 0 0 9.33 8.99 1.08 
24 8.33 9.00 1 1 . 0 0 8.00 9.08 
36 8.33 10.00 8.66 0 6.75 
Mean 8.33 8.77 10.22 5.77 
C. D. for concentration at 5 % level 1.25 
C. D. for comparison of means inside the Table at 5% level 2.16 
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Fig. 2. Average number of branches per plant fol lowing seed treatment for three durations 
not show any significant difference, while b o t h of them differed significantly 
from 36 hours. 0 and 10 ppm. concentrations did not show significant differ-
ence among themselves, bu t each of them differed significantly from 50 and 
Table 3 
Average number of leaves per plant 
T r e a t m e n t s 
Age in days 
22 42 62 72 
12 hrs. 0 ppm. (control) 6.00 19.00 38.33 30.33 
12 hrs. 10 ppm  5.00 20.66 47.66 23.33 
12 hrs. 50 ppm  3.66 21.66 60.00 52.33 
12 hrs. 250 ppm  3.00 21.33 62.00 60.00 
24 hrs. 0 ppm. (control)  5.33 20.33 37.33 32.00 
24 hrs. 10 ppm  4.00 21.33 49.66 25.00 
24 hrs. 50 ppm  4.33 23.66 56.33 44.33 
24 hrs. 250 ppm  2.00 1 1 . 0 0 32.66 50.00 
36 hrs. 0 ppm. (control)  4.33 20.33 38.00 33.00 
36 hrs. 10 ppm  4.33 22.00 51.66 38.00 
36 hrs. 50 ppm  4.33 23.66 58.00 43.66 
36 hrs. 250 ppm  0 0 0 0 
C. D. at 5% level  0.97 4.00 7.37 9.80 
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250 ppm. concentrations. The maximum mean value was , as may be seen, 
obtained wi th 50 ppm. concentration. 
The influence of maleic hydrazide on branch number is shown graphical-
ly in Fig. 2. A concentration of 50 ppm. of e i ther 12 hours' or 24 hours' du ra t ion 
produced m a x i m u m number of branches. I n all other cases, little or no response 
was observed. 
The t r ea tmen t differences were highly significant a t all stages of g rowth . 
A scrutiny of the above d a t a and the graphical representation in Fig 3 (a, b , c) 
reveal t ha t t he number of green leaves increased for some time with t he age 
of plant and then it decreased. This decrease was due to the gradual d ry ing 
up of leaves with the advance of matur i ty of the plants. I n the earlier s tages 
of plant growth , part icularly at 22 days, there was a depressing effect of the 
growth regulat ing substance. The position, however, changed with an increase 
in age of p lan ts , when a stimulating effect was observed. This s t imula t ing 
effect was found to be associated with l ighter concentrations (10 and 50 ppm. ) . 
With higher concentration also (250 ppm. ) , this effect was observed when 
the durat ion was short (12 hrs.). 250 p p m . at 24 hours ' duration produced 
significant toxic effects on leaf number, particularly in the early stages of 
plant growth, but the n u m b e r of leaves gradually increased and, at t he last 
stage, it was considerably higher than in t he control. 
The d a t a on number of flowers (Table 4) indicate t h a t the t r e a t m e n t s 
differed significantly at all stages of growth. 
The curves in Fig. 4 (a, b, c) bring ou t an interest ing feature of t h e re-
sponse of flowering to d i f fe rent t rea tments . In the case of control p lants , the 
gQ. 12 hrs'duration 
// 5 0 - 'o 
50 ppm о -о 
250 ppm о- о 
I 
42 
Age in days 
62 72 
Fig. 3a 
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Fig. 3b 
Fig. 3c 
Fig. 3. Average number of leaves per plant at successive stages of growth following seed treat-
ment for three durations, viz., 12 hrs. (3a), 24 hrs. (3b) and 36 hrs. (3c) 
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Table 4 
Average number of flowers per plant 
T r e a t m e n t s 
Age ín days 
51 54 57 6i 65 
1 2 hrs. 0 ppm. (control)  21.66 48.00 26.33 26.33 15.00 
1 2 hrs. 10 ppm 24.33 50.00 30.00 50.00 24.66 
1 2 hrs. 50 ppm 18.66 48.66 24.33 38.33 22.33 
1 2 hrs. 250 ppm 17.00 44.33 22.00 44.00 25.33 
24 hrs. 0 ppm. (control)  22.66 46.33 '25.66 26.33 15.33 
24 hrs. 10 ppm 25.33 49.00 22.66 40.33 20.00 
24 hrs. 50 ppm 21.33 40.00 18.66 28.00 19.00 
24 hrs. 250 ppm 0 6.00 1 1 . 0 0 44.00 14.00 
36 hrs. 0 ppm. (control)  20.66 45.00 25.00 25.66 13.66 
36 hrs. 10 ppm 27.00 50.00 12.66 25.66 18.00 
36 hrs. 50 ppm 23.33 42.00 12.00 27.00 19.00 
36 hrs. 250 ppm 0 0 0 0 0 
c . D. at 5% level  10.05 14.40 9.97 9.80 12.01 
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Fig. 4b 
Fig. 4c 
Fig. 4. Average number of f lowers per plant at successive stages of f lowering following seed 
treatment for three durations, viz., 12 hrs. (4a), 24 hrs. (4b) and 36 hrs. (4c) 
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curve shows only one peak a t t h e age of 54 days , while in all t h e treated series, 
a second f lush of flowers was also observed, except in the case of 250 p p m . 
concentration a t 24 hours' dura t ion (in which flowering was much delayed 
a n d only one peak was observed at 61 days) . 
Table 5 
Average number of pods per plant 
Concentration 
(ppm.)/Duration (hrs).—» 0 10 50 250 Mean C. D. for duration at 5% level. 
12 109.33 153.70 222.33 208.33 173.42 17.61 
24 108.33 178.00 164.70 93.00 136.01 
36 109.33 159.33 126.67 0 98.83 
Mean 108.99 163.67 171.23 100.44 
C. D. for concentration at 5% level 20.33 
C. D. for comparison of means inside the Table at 5 % level 35.21 
Number of pods per p l a n t presented in Table 5 indica te that the t h ree 
durations differed among themselves significantly. So far as t he concentrations 
were concerned, 10 and 50 p p m . differed significantly f r o m 0 and 250 p p m . 
The interaction between du ra t ion and concentrat ion was also significant as 
was observed in the case of number of branches . The m a x i m u m number of 
pods was obta ined at 12 hours ' duration and the minimum a t 36 hours'. W i t h 
an increase in duration, there was a sharp fal l in pod n u m b e r . 
As may be seen from t h e curves in Fig. 5, 10 and 50 p p m . concentrations 
were always stimulative regardless of dura t ions . Heavier dose of 250 p p m . , 
when used for a short period of 12 hours, was found to be he lp fu l in s t imulat ing 
pod number. The maximum number of pods (222.33), however, was found in 
t he case of 50 ppm. concentrat ion with 12 hours ' dura t ion . 
There were significant differences be tween durations as well be tween 
concentrations (Table 6). Dura t ions of 12 and 36 hours, however, did not show 
any significant difference wi th in themselves, b u t each of t h e m varied significant-
ly from 24 hours . Among concentrations, 0, 10 and 50 ppm. did not show a n y 
difference among themselves, while all of t h e m differed significantly f rom 250 
ppm. 
It will appear from Fig. 6, tha t the min imum number of empty pods was 
obtained in t he cases of 10 a n d 50 ppm. concentrations a t 12 hours' dura t ion . 
250 ppm. concentration a t 24 hours' du ra t ion gave the highest number of 
empty pods (10.66). 
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Fig. 5. Average number of pods per plant following seed treatment for three duration 
Fig. 6. Average number of e m p t y pods per plant following seed treatment for three durations 
As was seen in the case of pod number (Table 5), s ignificant differences 
were observed in this case also (Table 7), in concentrations as well as in dura-
tions. A dura t ion of 12 hours gave the max imum mean yield, followed b y 24 
hours and 36 hours, in t h a t order. As regards concentration, 0 and 250 did 
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Table 6 
Average number of empty pods per plant 
Concentration (ppm.) —» 
Duration (hrs.) 
i 
0 10 50 250 Mean 
С. D. for durat ion 
at 5% level. 
12 3.00 1.66 2.00 3.00 2.41 
24 2.66 2.00 4.66 10.66 4.99 1.03 
36 2.66 3.33 4.00 0 2.49 
Mean 2.77 2.33 2.66 4.55 
C. D. for concentration at 5% leve l 1.19 
C. D. for comparison of means inside the Table at 5% level 2.06 
Table 7 
Average single-plant yield (gm.) 
Concentration (ppm.) —» 
/Duration (hrs.) 
i 
0 10 50 250 Mean C. D. for duration at 5% level. 
12 25.22 31.83 59.60 54.27 42.73 5.51 
24 24.45 35.97 42.98 18.38 30.44 
36 24.44 33.00 30.65 0 22.02 
Mean 24.70 33.60 44.41 24.22 
С. D. for concentration at 5% level 6.21 
C. D. for comparison of means inside the Table at 5% level 10.77 
not show any difference a m o n g themselves, but each of t h e m varied signifi-
cantly from 10 and 50. The highest mean yield was recorded in the case of 50 
ppm. The interaction be tween duration and concentrat ion was also highly 
significant. This showed t h a t the durations did not differ similarly in the case 
of the different concentrations and vice versa. 
I t will be evident f r o m Fig. 7, t h a t 12 hours' du ra t ion with 50 and 250 
ppm. concentrations recorded the maximum singleplant yields of 59.60 gm. 
and 54.27 gm., respectively. The next best response was observed in the cases 
of 10 and 50 ppm. at 24 hours ' duration. 
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Fig. 7. Average yield of grain per plant following seed treatment for three durations 
Fig. 8. Average weight of one hundred seeds following seed treatment for three durations 
As regards durat ions, 12 and 24 hours did not show differences among 
themselves, but each of them differed significantly f r o m 36 hours. So far as 
concentrations were concerned, there were significant differences among all 
the four , the maximum mean value being obtained in the case of 50 ppm. 
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Table 8 
Average weight of one hundred seed (gm.) 
Concentration (ppm.) —» 
/Duration (hrs.) 
j 
0 10 50 250 Mean 
С. D. for duration 
at 5% level. 
12 10.62 9 .39 10.86 10.55 10.35 0.42 
24 10.49 9 .66 11.45 10.51 10.53 
36 10.72 11.27 11.23 0 8.30 
Mean 10.61 10 .10 11.18 7.02 
С. D . for concentration at 5% level 0 .46 
C. D . for comparison of means inside t h e Table at 5% level 0.83 
As may be seen in Fig. 8,50 p p m . concentration a t 24 hours 'du ra t ion gave the 
m a x i m u m seed weight, and the min imum was obtained from 10 p p m . concentra-
t i o n treated for 12 hours. 
Discussion 
The response of soybean p l a n t s was studied in relation to presowing seed 
t r e a t m e n t with maleic hydrazide . A number of morphological changes was 
observed. In cer ta in cases, there was growth st imulat ion, while in others growth 
re tardat ion , and in still others, t h e effectiveness of t reatments was found to be 
insignificant. 
Besides t h e f inal yield of grain, some of t he yield a t t r ibu tes were also 
s tud ied . 50 ppm. concentration a t 12 and 24 hours ' durations stimulated the 
product ion of branches and increased their n u m b e r considerably, while 250 
p p m . concentration at 12 hours ' duration, and 10 ppm. concentrat ion at 24 
h o u r s ' duration affected the n u m b e r of branches less favourably . S A X E N A etal. 
(1965) also observed stimulating effect on branch number in Brassica campes-
tris, when plants were sprayed w i t h maleic hydrazide of 500 and 1000 ppm. 
concentrations. I n the present investigation, the different concentrations which 
encouraged the production of branches did no t show any appreciable effect 
on plant height. The compound probably served as a stimulus only in the devel-
o p m e n t of axi l lary buds. 
The t r ea tmen t s had much influence on t h e number of leaves. All the 
l ighter concentrations produced stimulating effects on leaf number, part i-
cular ly at the age of 62 days, a n d in most cases, 72 days also. The increase in 
leaf number, a t the ages ment ioned , indicated t h a t almost t i l l the end, these 
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plants maintained a good deal of vigour in contrast t o the control. This is 
likely to have helped the plants in question with synthesising a larger amoun t 
of food material . C H O U D H R I — B H A T N A G A R ( 1 9 5 5 ) also observed a greater num-
ber of immature leaves in the treated plants . 
An interesting fea ture was observed in respect of flowering behaviour . 
While control plants showed only one peak of flowering, the treated ones in 
general showed two. This will be evident f rom Table 4 and Fig. 4. The control 
plants and the treated plants in question followed the same trend of f lowering 
up to the age of 57 days, when there was a decline in t he number of f lowers. 
The t rea ted series, however, produced another flush of flowers in s h a r p con-
trast to the control plants , which remained stationary for a considerable length 
of time and then registered a fall. I t has been observed tha t in the t r ea ted 
series, the number of leaves increased considerably when the plants were fairly 
advanced in age, and this may have been responsible for the synthesis of the 
necessary food and maintenance of its supply at tha t t ime . Further, t h e t reat-
ments in question, were probably effective in s t imulat ing the product ion of 
flowering hormone in the plants at this age, and the hormone may have , in its 
turn, helped with producing the second f lush of flowers. 
50 and 250 ppm. concentrations a t 12 hours' dura t ion and 10 and 50 
ppm. concentrations a t 24 hours' dura t ion were found to enhance b o t h pod 
number and yield of grain. The latter was unaffected b y all other t r ea tmen t s . 
This increase in pod n u m b e r was expected since flower production h a d been 
favoured b y the t r ea tments in question. As was na tu ra l , single-plant yield 
was very much dependent on the number of pods. I t has appeared t h a t the 
t reatments t h a t s t imulated the production of pods, increased the grain yield 
correspondingly. 
50 ppm. concentrat ion at 24 hours ' duration gave a higher grain yield 
than 10 ppm. concentrat ion at the same duration a l though number of pods 
was higher in the lat ter t rea tment . The former t r ea tment , on the other hand , 
produced heavier seeds, as is evident f rom 100-grain weights (Table 8 a n d Fig. 
8) and this might have influenced the yield of grain. 
The toxic effects of maleic hydrazide on seeds of soybean were also evi-
dent in this investigation. Strong concentrations were ha rmfu l to most of the 
morphological characters. 1250 ppm. concentration a t all the durat ions and 
250 ppm. concentration at 36 hours' dura t ion were so m u c h toxic tha t seedling 
survival was absolutely nil. 250 ppm. concentration a t 24 hours' dura t ion 
adversely affected various characters, viz., height of p lan t , number of leaves, 
number of pods, and ul t imately, the yield of grain. Fur the r , this t r e a t m e n t 
increased the production of empty pods. According to G R E U L A C H et al (1953, 
1954), MH at higher concentrations had antimitotic propert ies and did inhibi t 
the elongation of the younger internodes by inhibiting cell division. I n the 
present investigation, no striking morphological abnormal i ty was observed. 
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W A T S O N ( 1 9 5 2 ) did not find a n y abnormali ty in cell-division, while Z U K E L 
( 1 9 5 6 ) found adverse effects of t he t reatments on growth hormone. Whatever 
might be the mechanism of ac t ion of MH on plant growth, the observations 
made by Mc I L R A T H ( 1 9 5 0 ) seem to indicate t h a t the substance possessed b o t h 
growth-promoting and growth-inhibiting propert ies . The results obtained in t he 
present invest igat ion also suppo r t this view. 
Conclusion 
An invest igat ion has been taken up t o s tudy the effects of presowing 
seed treatment of soybean var ie ty , K. 16, with maleic hydrazide. Four concentra-
t ions, viz., 10, 50, 250 and 1250 ppm., and t h r e e durations, viz., 12, 24 and 36 
hours have b e e n used. With 1250 ppm. concentration, none of the seedlings 
survived. Similar was the case with 250 p p m . concentration at 36 hours ' 
duration. So f a r as the other concentrations were concerned, the following 
results were obta ined . 
Most of t h e concentrations of MH have l i t t le or no effect on plant height , 
while a strong dose of 250 p p m . used for 24 hours , had a re ta rd ing effect. 
Number of branches was increased b y 50 ppm. concentration, when 
used either for 12 hours or 24 hours. 
Almost all the lighter concentrations of MH stimulated the production 
of number of leaves. 
Lighter concentrations of MH produced two flushes of flowers, while 
t h e control p roduced only one. The concentrat ion of 250 p p m . at 24 hours ' 
duration, however , delayed t h e flowering. 
Number of pods increased considerably in the case of 50 and 250 p p m . 
concentrations a t 12 hours' dura t ion , which were followed b y 50 and 10 p p m . 
concentrations a t 24 hours. 
A large n u m b e r of e m p t y pods (seedless) was observed with high con-
centrations, v iz . , 250 ppm. a t 24 hours' dura t ion . 
Single p l a n t yield was affected considerably by the t reatments . Lower 
concentrations in general, had stimulating effect , while higher concentrations 
were very m u c h toxic. As in t h e case of pods, 50 and 250 p p m . concentrations 
a t 12 hours' d u r a t i o n proved t o be the best. T h e next best response was observ-
ed in the cases of 50 and 10 p p m . concentrations at 24 hours ' duration. 
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HOW THE CHANGES IN NPK CONTENT OF PLANTS 
REFLECT MINERAL NUTRITION AMONG NORMAL 
CIRCUMSTANCES 
B y 
У . F R E N Y Ó , J . P . MLHÁLYFI 
DEPARTMENT OF PLANT PHYSIOLOGY, L. EÖTVÖS UNIVERSITY, BUDAPEST 
According to the s t u d y the concentrat ion of nutrients in the plant t issues does 
not change gradually but in leaps even w h e n the external mineral supply gradual ly 
increases. This change was examined by the authors in seedl ings of Sinapsis alba. 
Due to i t s simplicity this plant is suitable for solving the problem. The discussion of the 
above question is important in addition to i ts general biological aspects for determining 
the degree to which nutrient materials are supplied to the plants . 
Introduction 
The key problem of p lant analysis is the relation between external and 
internal nu t r ien t concentrations. B E R N A R D P A L I S S Y ( 1 5 0 0 — 1 5 8 9 ) had s tudied 
already the question in his work „Les sels végétatifs". He proved tha t the salt 
in the ash of plants originated from the soil and thus he preceded by almost 
three centuries the epoch-marking work of J U S T U S L I E B I G ( 1 8 0 3 — 1 8 7 3 ) who 
first published his „Die Chemie in ihrer Anwendung auf Agricultur und Phy-
siologie" in 1840. As it is commonly known this work expressed the idea of 
replacement with ashes. Two decades la ter W E I N H O L D ( 1 8 6 2 ) was t ry ing to 
deduce f rom the chemical composition of p lants the extent to which plants are 
supplied with nutrit ive elements. And H E L L R I E G E L ( 1 8 6 7 ) even pointed out 
that the absorbable concentrations of potassium are found in definite pro-
portions in the ash of the plant . Then a mult i tude of p lan t analytic studies 
were published in the l i terature (see F R E N Y Ó ' S dissertation, 1 9 6 5 ) which proves 
tha t the amount of artificial fertilizers and in general the degree of external 
nutr ient supplies cause changes in the in ternal structure of the plant. The laws 
of this change are, however, not clearly explained. The adherents of the differ-
ent views agree that there is — generally speaking — a positive correlation 
between external and internal concentrations of absorbable nutr i t ive elements. 
They also agree that the internal concentrat ion certainly progresses toward 
a limit when following the increase of mineral nutrit ion. Thus it would be cor-
rect to suppose that we are concerned with one of the versions of M I T S C H E R -
LICH'S law and the course of changes in internal concentrat ion in relation to 
external mineral supply can be expressed by the following formula: 
ax 
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in which dx represents the external and dy the internal changes in concentra-
t ion, A is t he maximum yield and с the corresponding coefficient. Thus it is 
possible to suppose an infinitesimal relat ion between external and in ternal 
concentration. 
F R E N Y Ó in his ment ioned work ( 1 9 6 5 ) notes tha t th is relation has ra ther 
a , ,quan tum" character, i .e. , the concentration follows external changes, not 
gradually b u t by leaps and bounds. He holds that fundamenta l biological 
laws are manifes t in this phenomenon. The living organism is to a certain 
extent resistant to environmental changes and thus external concentration 
mus t first reach a point sufficient for overcoming in ternal resistance and 
t h e n the in te rna l concentrat ion increases by a leap towards a new l imit . 
The purpose of our present work is to support this observation by fu r the r 
experiments. 
Experimental Procedure 
Various p lants were used for the experiment. Nevertheless here we will not discuss the 
d a t a gained f rom the morphological ly very differentiated specimens. Only the data on the 
simplest experimental material, t h e 9-day old Sinapsis alba seedlings will be introduced wi th 
the comment t h a t similar results h a v e been gained from more c o m p l e x cases. 
From the 4 th day of sprout ing the seedlings were grown in increasing or decreasing or 
concentrations of Knop nutrient solut ion according t o a consecutive series. The series was as 
follows: 4 x , 2 X , 1 Х,У2 X, % X KNOP solution or tapwater. The plants were grown in a 
smal l growth chamber with a l i gh t ing of 3.500 lux and at room temperature . The aerial portion 
of the 9-day old plants were cut o f f , dried at 60° C; they were f irst analyzed with FRENYO'S 
method (1962). One data is the m e a n value of 3 5 — 4 0 plants. 
Results and Discussion 
The changes in the concentration of nutr i t ive elements examined in the 
dry-matter of white mus ta rd seedlings will be separately treated as follows: 
1. Nitrogen fractions. The ammonium and nitrate ex t ra ted from the dry-
mat ter of the plants by together form the most important inorganic consti tuents 
of nitrogen compounds. Fig. 1 shows tha t if the concentration of K N O P solu-
t ion is increased, the combined concentration increases approximately four-
fold. Between the two components only the change in the ni t rate is consider-
able. Regardless of the e x t e n t to which t he amount of mineral nutr ients in 
increased, the ammonium content remains almost unal tered. Moreover the 
ammonium concentration was even decreased when the plants were grown 
not in water b u t in a 1 / 2 of 1 / 4 K N O P solution. 
The increase in the concentration of inorganic nitrogen as well as t h a t 
of the nitrate proceeds by leaps. This leap is especially great when the single 
concentration of K N O P solut ion is doubled. But here we come to a l imit : for 
when the concentration of t h e concentration of the solution is quadrupled the 
inorganic ni t rogen concentrat ion of the dry-mat ter of the plant does not 
increase. The course of the increase of concentration forms a sigmoid curve. 
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I t is possible t ha t intervening concentrations would have appeared between 
the leap-like transi t ions had the K N O P solution been added more gradually 
instead of in a geometric progression. Even in th is case the q u a n t u m relation 
is more likely than the infinitesimal one. At most , concentration leaps will be 
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Fig. 1. Among the component s of inorganic nitrogen, the nitrate in the t issues of the plant 
increases to a much greater extent than does the ammonium if the concentration of the K N O P 
solution is increased. The change is leap-like but fol lows a sigmoid curve 
The nitrogen which cannot be extracted by hot water was mainly fixed 
in proteins. The nitrogen of simple proteins soluble in cold water or saline solu-
t ions can also be found in this f rac t ion: they become insoluble a t the tempera-
ture of the water b a t h because of coagulation and only the addit ion of vitrion 
can release the nitrogen content . 
The changes of nitogen (indicated in Fig. 2) originating mainly from 
protein are at the beginning characterized by leap-like reduct ion (0 —1/2 
K N O P ) , and then b y a leap-like r e tu rn (1—2 K N O P ) which remains unaltered 
even by the quadruple concentrat ion of K N O P solution. No fu r the r essential 
change in concentration can be expected in the fract ion closely belonging to 
the protoplasm. This fraction, according to f igure 2, f luctuates between the 
l imits of approximately 1.4% and 2.8%. While the inorganic n i t ra te supply 
can almost entirely disappear f rom the plant or substantially increase in it , 
t he substance of the live protoplasm — in a determined volume — is incapable 
of such f luctuat ion. 
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Fig. 2. The nitrogen insoluble during the hot-water extraction is mostly a constituent of 
protoplasm. Therefore its concentration can alter only between certain limits, Overfeeding 
( i n 2 x or 4 x KNOP) does not increase the concentration of N belonging to the structure in 
relation to the plants grown without K N O P solution (O variant). Reduction is possible only 
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Fig. 3. Changes in the concentration of phosphorous origin 
2. Inorganic phosphorus fraction. This f ract ion is practically composed 
of phosphate the concentration changes of which computed for the phosphorous 
element are shown in Fig. 3. The concentrat ion f luc tua tes with repeated alter-
nat ions between 0 . 0 3 % and 0 . 0 6 % , un t i l the concentration of the K N O P solution 
is quadrupled. Then the intrinsic P 0 4 — P concentration leaps to c. 0 . 1 0 % . 
This process does not surely follow a sigmoid curve b u t only changes appearing 
in quan tums . Among the possible objections the change into an organic fraction 
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could be regarded as a point in the explanat ion of the course of concentration 
occurring in leaps. Thus i t is imaginable t h a t the total P concentration increases 
gradually and only the distr ibution of f ract ions changes b y leaps. This pa r t of 
the question requires addi t ional s tudy. 
3. Changes in potassium concentration. In case of potassium the problem 
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Fig. 4. The changes in the concentration of potass ium as the function of the mineral nutrition. 
The interconnection is not infinitesimal, but quantum 
tendency t o be incorporated into mitochondria ( M E N G E L , 1 9 6 1 ) because the 
extraction wi th the water b a t h dissolves the entire q u a n t i t y of potassium from 
the plant . Thus the decisive data is provided by potassium on whether infini-
tesimal or quan tum relations exist between the external and internal concentra-
tion. We get a perfectly unambiguous answer from f igure 4 which shows tha t 
the 1/4 concentration of K N O P solution does not alter t he potassium content 
of the control (0 variant) grown in wate r . The next s tep (1/2 K N O P ) increases 
the in ternal К concentration in a leap b y 50%. Then i t remains at th is level 
until the mineral nutr ients increase 8 fold (4 KNOP), t h e n the К concentration 
by another considerable leap increases 100% (in comparison to the previous 
concentration) in the dry-mat ter of Sinapis seedlings. 
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Conclusion 
The int roduced material and especially the changing course of the potas-
sium concentration prove t he hypothesis t h a t the mathemat ica l relation be-
tween the degree of mineral nut r i t ion and the internal concentrations of nut r i -
ents is not infinitesimal. The p l an t does not reac t to external changes gradually, 
b u t in leap-like (quantum) changes of the internal concentration. 
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SOLANUM MELONGENA L. x SOLANUM GILO RADDI 
HYBRIDS 
B y 
G Y . P Á L , E . R A J K I 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY 
OF SCIENCES, MARTONVÂSÀR, HUNGARY 
Crossings have been made between t w o varieties of S. melongena L., n a m e l y the 
Common purple egg-plant and the Common whi te egg-plant a n d the S. gilo R a d d i in 
order to produce inter-species hybrids. Our crossings proved t o be successful o n l y if as 
mother-plant S. melongena L. , while as pol l inator S. gilo Radd i were used. In reversed 
case no interspecies hybrids could be obtained. The produced hybrids display t h e pro-
perties of bo th parents, however , the characteristics of S. gilo R a d d i are more d o m i n a t -
ing in t h e m . 
Introduction 
According to l i terary da ta , in the fami ly Solanaceae L. efficient in ter -
generic crossings could be achieved with two genera. P O G L I A G A (1953) p roduced 
an inter-generic hybrid between Nicotiana tabacum L. and Petunia parodii; 
A L P A T Y E V — J U R J E V A (1960) carried out successful crossing between the var ie-
ties Lycopersicon esculentum Mill, and Cyphomandra betacea (Cav.) Send t . 
Within the genus Solanum L. several efficient inter-specific crossings are 
known. In the major i ty of these inter-specific crossings one parent is a cul ture 
plant as the good properties of another, a wild plant are a lways in view to car ry 
over, by way of crossing, in to the culture p lan t . Within the Solanum L . the mos t 
inter-species crossings can be found wi th the species Solanum tuberosum L. 
( M Á N D Y , 1963, 1964). Both t h e direct and t he reciprocal crossing of S. tubero-
sum L. with t he species S. chacoense Bit t . , S. acaule Bi t t . , S . demissum Lindl . , 
S. semidemissum Juz., S. stoloniferum Schlechtd have been successful. Accord-
ing to M Á N D Y crossing was also efficient in cases when as mother-plant 
S. tuberosum L., while as pollinator S. colombianum Dun . and S. verrucosum 
Schlechtd. were used. When S. tuberosum L. was the pollinator plant, in ter -
specific hybr ids were obta ined provided t h a t as mother-plant the following 
species were availed: S. commersonii (3 X ) Dun . , S. edinense Berth., S. phureja 
Juz. et Buk., S maglia ( 3 ' X ) Schlechtd., S. vernei Bi t t . e t Wittm., S. vallis-
mexici Juz. , S. chaucha J u z . et Buk., S. jamesii Torr., S. sucrense Hawkes , 
S. ajanhuiri Juz . et Buk. , S. goniocalyx J u z . et Buk., S. curtilobum J u z . et 
Buk., S. sparsipilum (Bitt). Juz . et Buk. Concerning t he egg-plant S. melon-
gena L., its crossing only wi th S. integrifolium L. is known. 
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Materials and Methods 
One p lant of our investigations was the egg-plant S. melongena L. while the other was 
S. gilo Raddi. Within the species S. melongena L., according to FILOV' s y s t e m (1958) the fol low-
ing two varieties were used: S. melongena L. ssp. occidentale Haz. var. bulgaricum Fil. Common 
purple egg-plant variety and S. melongena L. ssp. subspontaneum Fii. var. leucoum Alef. 
Common white egg-plant variety. 
Of the Common purple egg-plant variety — in the Tables: S. m. (p) — it is characteristic 
that the stem under the cotyledon (hypocotyl) is purple; and so are the y o u n g shoots. The colour 
of the leaf-blade (lamina) is dark green; the nervure (nervatio) and the bristles (acaulus) on 
the nervure of t h e leaf are also purple. The peak (apex) of the leaf-blade is pointed; the colour 
of the bristles on the sepal (sepala) as well as that of the petals (petala) are purple. The fruit 
(fructus) is pear-formed or ellipsoid-shaped; the outer skin of the fruit (exocarpium) is purple, 
the inside skin (mesocarpium) is green. Fruits are large, when ripe for consumption t h e y are 
purple, when thoroughly mature, they are brown. 
The C o m m o n white egg-plant — in the Tables: S. m. (w) — is characterized by the hypo-
cotyl being green; the young shoots and the leaf-blade are greyish-yellow. The apex of the leaf-
blade is pointed, the bristles of the sepals are green, while the petals are purple. The form of the 
fruit is egg-shaped (ovatum), the exocarpium and the mesocarpium are white , the fruit is small , 
when ripe for consumption, t h e y are white, when thoroughly matured, they are yel lowish. 
The colour of the hypocotyl of S. gilo Raddi — in the Tables: S. g. — is green; the young 
shoots and the leaf-blades are l ight green, the nervure of the leaf is green; there are no bristles 
on the nervure. The apex of the leaf-blade is pointed, on the sepals no bristles can be found; 
the petals are whi te . The fruit is f lat-round, the exocarpium being red while the mesocarpium 
is white. Fruit are small, and green while young, in the state of entire maturation they are red 
with green stripes. 
Crossings were performed w i t h plants grown in the field. The f lowers used for crossing 
were in bud-state . These buds had been castrated w i t h pincers before the anthers got ripe. This 
was followed b y isolation and then, after a few days, they were pollinated with freshly gathered 
pollen. The entire fruit development occurred under isolater. 
The produced hybrid seeds were sown next year and the properties for the F, generation 
were examined. Our problems were the following: 
1. Is it possible to produce fertile inter-species hybrids between the species S. melongena 
L. and S. gilo Raddi? 
2. In w h a t manner do the properties of parents appear in the inter-species hybrids 
that have been produced? 
Results 
The resul ts of our hybridization work performed between S. melongena 
L. and S. gilo Raddi might be divided into t w o parts. In the f i rs t part we write 
about the producing of S. melongena L. X S. gilo Raddi hybr ids , while in the 
second abou t the properties of inter-species hybrids. 
1. The producing of S. melongena L X S. gilo R a d d i hybrids 
In 1962 and 1963 we performed direct and reciprocal crossings be tween 
two varieties of S. melongena L. viz., the Common purple egg-plant — S. m. 
(p)-, the Common white egg-plant — S.m. (w) — and the S. gilo Raddi — S.g. 
The results of our crossings carried out in t h e two years are shown in Tables 1 
and 2. 
a) S. melongena L. X S. gilo R a d d i crossings. 
When applying as mother plant any of the varieties of S. melongena L. 
used by us, t h e crossings will be efficient. I n both years we obtained qui te a 
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Table 1 
Solanum melongena L. and Solanum gilo Raddi crossings 
1962 
Combinations 
S. m. (p) 
X 
S .g . 
S. m . (w) 
X 
S . g . 
s . g . 
X 
S. m. (p) 
S . g . 
X 
S. m . (w) 
Number of crossed flowers  10 10 10 10 
Number of set flowers  6 4 — — 
Number of fruits with seeds  3 4 — — 
Average number of seeds in the fruits  48.3 225.7 
— — 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
Table 2 
Solanum melongena L. and Solanum gilo Raddi crossings 
1963 
Combinations 
S. m. (p) 
X 
S.g. 





S. m. (p) 
S. g. 
X 
S. m . (w) 
Number of crossed flowers  10 10 
Number of flowers set  2 3 — — 
Number of fruit with seeds  1 3 — — 
Average number of seeds in the fruit  550.0 105.6 
— — 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
large quan t i t y of hybr id seeds so tha t the value of the seed setting percentage 
was ra ther considerable. The average number of seeds containing viable em-
bryos in one fruit was, when using as mother-plant Common purple egg-plant, 
48.3 in 1962 and 550.0 in 1963. On using Common white egg-plant as mother-
plant, t he average n u m b e r of seeds containing viable embryos was 225.7 in 
1962 and 105.6 in 1963. 
b) S. gilo Raddi X S. melongena L. crossings 
If S. gilo Raddi is applied as mother plant and as pollinator the two 
varieties of S. melongena L. used by us, no hybrid seeds are obtained because 
the pollinated flowers of the plant get shed. 
The hybrid seeds obtained in 1962 were sown in 1963, while those obtained 
in 1963 were sown in 1964. The characteristic numeric da ta of the hybrids are 
shown in Table 3. F r o m the data of t he Table it can be established t h a t the 
productive capacity of hybrids depends on the crossing combinations. When 
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Table 3 
Fj generation of Solanum melongena L. X Solanum gilo Raddi hybrids 
Crossings Years 
S. m. < p ) x S . g . S. m. (w ) X S. g. 
1963 1964 1963 1964 
Total number of plants  16 19 11 12 
Plants producing fruit  14 7 1 1 
Number of fruit on one plant (average)  13.00 8.14 1 5 
Number of seeds in one fruit (average)  2.36 17.17 1 
— 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
using the Common purple egg-plant as mother plant, the number of productive 
individuals, t he number of f ru i t on one p lan t and the number of seeds in one 
frui t are considerably more t h a n when the Common white egg-plant is used as 
mother-plant . The data of t he Table show t h a t the vital- and productive capa-
city of the hybr ids depend definitively on which variety of the egg-plant is 
used as mother-plant . 
2. The properties of S. melongena L. X S. gilo Raddi hybrids 
In bo th breeding seasons the properties of the F1 generation in the hy-
brids sown were registered. This was done par t ly in order to establish to which 
parent 's propert ies the hybrids were most similar; secondly, to establish how 
the properties of the parents are getting inher i ted; thirdly, to determine in full 
knowledge of t h e above, whether they are really hybrids tha t have been brought 
about . Viz., an objection m a y quite reasonably arise tha t even in case of u t -
most care, t he own pollen might get on the pistil and thus, wha t has actually 
happened canno t be considered inter-species crossing h u t self-pollination. 
Of course this objection cannot he accepted i f i n the Fx generation there appear 
the properties of the pollinator plant. 
The propert ies of development in the hybrids can be seen in Tables 
4 — 7. In the Tables we f ind the three parents i.e. the Common purple egg-
plant — S.m.(p) — the Common white egg-plant — S. m. (w) — and the S. gilo 
Raddi — S. G. —, as well as the hybrids in the case when as mother-plant 
the two varieties of S. melongena L. have been used while the pollinator p lant 
was S. gilo Radd i . 
The format ions of shoot-system properties are shown in Table 4. As to 
height, there is no considerable difference between the parents and the hybrids, 
b u t considering width, the hybr ids became much more spread t h a n the parents. 
This was caused by the elongation of lateral shoots at the hybrids . Concerning 
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Table 4 
Properties of the shoot-system 
Species, varieties and combinations 
S. m . (p) S. m. (w) s. g. 
S. m. (p) 
X 
S.g . 
S. m. (w) 
X 
S. g. 
67.1 64.3 70.0 65.6 83.0 
40.0 45.5 70.5 160.7 172.1 
52.9 56.8 97.5 134.1 128.3 
thick thick loose loose loose 
purple green green green green 
purple green none none none 
The height of the shoot-system, cm . . . 
The width of the shoot-system, cm . . . 
The length of the longest lateral shoot, 
cm  
The thickness of the shoot-system  
The colouring of the top of the shoot-
system  
The colour of the bristles on the shoot-
system  
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
Table 5 
Properties of the foliage 
Properties 
Specie , varieties, combina-
tions 




S. m. (w) 
X 
S. g. 
Length of the leaf-blade, 28.2 20.6 12.0 11.1 10.3 
Width of the leaf-blade, 19.4 15.0 7.8 7.2 7.0 
Leaf-size index  1.45 1.37 1.54 1.54 1.47 
Colour of the nervure on the leaf-
blade  purple green green purple green 
Colour of the bristles on the nervure . purple green none none none 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
the thickness and colouring on the shoot-system as well as the colour of the 
bristles, t he properties of S. gilo Raddi are dominating on the hybrid plants . 
b) The formation of properties in the foliage is shown in Table 5. As to 
the length, breadth and the leaf size index , on the hybr ids the properties of 
S. gilo Radd i were dominant . I t is interest ing to observe t he heredity in colour 
of the nervure . When Common egg-plant with purple nervure , had been used 
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as mother p lan t , the nervure of the hybrids became also purple. The nervure 
of the Common white egg-plant agrees with t h a t of S. gilo Raddi and thus, no 
difference could be made be tween hybrids and parents. As to the colour of t he 
bristles, their existence or absence, the properties of S. gilo Raddi prevailed. 
c) The formation of properties concerning inflorescence are shown in 
Table 6. As to the number of flowers found on one plant , values similar t o 
those of S. gilo Raddi were obtained with, while in case of the Common white 
Table 6 
Properties of the flowers 
Species, varieties and com-
binations 
S. m. (p) S. m. (w) s. g. 
S.m. (p ) 
X 
s.g. 
S. m. (w) 
X 
S. g. 
Number of flowers on one plant  14.1 32.5 11.5 10.7 62.0 
Number of f lowers in one inflorescence 2 - 3 3—4 3—6 4—7 5—8 
The colour of the petals  purple purple white purple purple 
The diameter of the flowers, cm  4.6 3.8 2.0 2.9 2.7 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
egg-plant values were even higher than those obtained with the mother-plant. 
The number of flowers on t he hybrid plants was always higher than t ha t of 
t he parents. Concerning petals , it is always t he colour of petals on the mother-
plant that is dominating. The diameter of the flowers shows an average value 
of that of t h e parents. 
d) Propert ies developing in the f ruc tus are shown in Table 7. As to t he 
f ru i t quant i ty — related to b o t h parents, lower values were obtained on t he 
hybrids, though in hybrid f r u i t were also found seeds in some lower quan t i ty . 
Concerning f ru i t colour, t he properties of S. gilo Raddi were dominating in 
both types of hybrids. 
The examinat ion of t h e generation of the hybrids proves that in ter -
species hybrids between two varieties of S. melongena L. and S. gilo Radd i 
have been successfully produced with S. melongena used as mother p lan t . 
When applying as mother-plant S. gilo Raddi and as pollinator the two varie-
ties used by us of S. melongena L., no hybr ids could be produced. 
The hybr ids show cer ta in properties of both parents as: those of t he 
pollinator S. gilo Raddi and those of S. melongena L. being used as mother-
plant which means that we have managed to produce inter-species hybr ids 
between the two species. 
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Table 7 
Properties of the fruit 
Prope r t i e s 
Species, varieties a n d com-
binations 
S. m. (p) S. m . (w) S. g. 
S. m . (p) 
X 
S. g. 
S. m . (w) 
X 
S. g. 
The number of fruit on one plant 
Total weight of the fruit on one plant 
Total number of fruit in one inflor-
escence  
The length of the fruit , cm  
The width of the fruit , cm  
Index of fruit-size  
The colour of fruit being technically 
ripe  
The colour of fruit being biologically 
ripe  
Average number of seeds in one fruit 
4 . 3 
1 . 9 2 
1 - 2 
1 5 . 5 
9 . 1 
1 . 7 0 
purple 
brown 
3 8 5 . 2 
S. m. (p) = Common purple egg-plant 
S. m. (w) = Common white egg-plant 
S. g. = Solanum gilo Raddi 
10.0 
1.01 
1 — 3 
7 . 5 
5 . 7 
1 . 3 2 
white 
yellow 
6 5 3 . 6 
2 1 . 9 
1 . 2 3 
1 — 5 
5 . 0 0 
5 . 6 
0 . 8 9 
red 
10.6 
0 . 4 4 
1 - 2 
4 . 8 
3 . 6 
1 . 3 3 
red 
red red 
with green stripe 
4 3 5 . 7 I 9 . 8 
3 . 0 
0 . 1 4 
1 — 3 
4 . 2 
3 . 1 
1 . 3 5 
red 
red 
0 . 5 
Conclusions 
Inter-species hybrids have been produced between t w o varieties of S. 
melongena L.: t h e Common purple egg-plant and the Common white egg-
p lan t and S. gilo Raddi. They can be produced only when S. melongena L. is 
used as mother-plant while S. gilo as pollinator. In the reversed case i.e., if 
S. gilo Raddi is used as mother plant and as pollinator S. melongena L., i.e. 
i ts two varieties, no inter-species hybrids can be obtained. When Common 
purple egg-plant was used as mother-plant , the number of plants bear ing 
f ru i t , the frui t number on one p lan t and seed number in one f ru i t are consid-
erably higher t h a n in the case of the Common white egg-plant being used 
as mother-plant . The Fx generation of the hybr ids shows t he properties of 
b o t h parents: those of the pollinator S. gilo Raddi and of S. melongena L. 
used as mother-plant . That proves that between the two species it is possible 
t o produce inter-species hybrids which inherit the properties in a mosaic-like 
way . 
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PRELIMINARY REPORT ON THE TRANSLOCALIZATION 
OF THE NATURAL RADIOACTIVE ISOTOPE i°K IN THE 
GERMINATING SEED OF TRITICUM AESTIYUM L. 
By 
F . P E § E K 
DEPARTMENT O F BIOLOGY AND P R I N C I P L E S OF AGRICULTURAL PRODUCTION, FACULTY 
OF PEDAGOGY, CHARLES UNIVERSITY, PRAGUE 
Localization and translocalization of the natural active i sotope {Ï К in the 
germinating seed of Triticum aestivum L. have been observed. As in available literature 
no work has dealt yet with this problem the issues obtained may contribute to a better 
understanding of metabolic changes in the germinating seeds. 
Introduction 
The natural radioactive isotope i°K is localized in the non germinated 
seed. The translocalization of the isotope in t he embryo and in the primary 
roots takes place dur ing the process of germination. The isotope migrates 
f r o m the primary roots to the centre where germinat ion occurs. I n the germi-
na t ing seed, as a resul t of translocalizations, zones of different ac t iv i ty develop, 
as translocalization is directed specifically toward certain organs. 
In several preceding studies I followed t h e topographic distribution of 
the na tura l radioactive isotopes 20^a> 'so^n Beta vulgaris va r . sacchari-
fera (L.) Alefeld, in the fungi of the family Polyporaceae L. where I observed 
f i r s t of all the localization of the act ive isotopes referred to. In available litera-
tu re no work has been found so far dealing with the translocalization 
and localization of the natural active substances in the germinating seed 
of Triticum aestivum L. as one of t he components taking part in the series of 
physiological proceedings. The knowledge of translocalization of the natural 
isotope in the germinating seed may in the fu tu re contr ibute to another 
biological explication of the mechanism of metabolism in the germinating seeds. 
Material and Method 
The vegetable material, i.e. the seeds of Triticum aestivum L. was obtained from the 
culture UVURV in Prague—Ruzyne, at the harvest 1963. The negative radiograms were made 
according to the current method (MYSLIVEC 1958, Botanique d'agriculture 1962). As photo-
graphic material the photographic plates ISOPAN AGFA ISS 21° (din V E B Fi lm Fabr. Kreis 
Bit terfe ld DDR) were used, the period of exposition was 30 x 24 hours. Subsequently, the 
negat ive material was developed according to the current method. This proceeding was repeat-
ed 50 times. 
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The negative radiograms were evaluated from the point of view of isotope Jg К trans-
localization. Qualitative chemical analysis to ver i fy the presence of active elements was carried 
out analytical ly; for the control of chemical analysis dosimetric recording of the counter of 
Fig. 1. Positive radiogram of the germinated seed of Triticum aestivum L., exposed for 30 X 24 
hours, scale of enlargement 13 X 
impulsions RA NZ Q 615 was used; this measurement took place at the Faculty of Natural 
Sciences of the Charles University, Department of Plant Physiology, in Prague. 
Germination of seeds was conducted on filter paper at room temperature, w i t h distilled 
water. 
Results and Discussion 
1. Localization of the natural radioactive isotope К in the non-germi-
nated seeds of Triticum aestivum L. 
The natural radioactive isotope j®K is localized in the whole seed in a 
homogeneous way, the relative ac t iv i ty has a value of the order of 1 0 - 1 1 curie. 
The translocalization of the ac t ive isotope is no t evident. 
The longitudinal section of t he seed has proved the localization of the 
active isotope along t he whole section, the exterior border being considerably 
lobate. The cross section of the seed has demonstrated the localization of the 
active isotope in the form of a s tar lobed at the six ends. 
2. Localization of the natural radioactive isotope in the Triticum 
aestivum L. seeds after germination 
Germination of the seed has produced a change in the topographical 
distr ibution of the na tu ra l radioactive isotope i®K. 
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Isotope translocalization took place resul t ing in the destruction of i ts 
localization and dislocalization of isotope and distribution of th is isotope in t he 
different phases of growth of the seed, due to t he physiological variations in 
the seed. 
a ) Translocalization of t he natural active isotope in the seed a f t e r 
germination: The process of germination took i ts course in t w o phases. The 
part icular phases were specific for the translocalization of the active 
isotope 
Phase I. — The germination of the p r imary roots has characterized t he 
translocation of the active isotope to the pr imary roots and to the part closely 
a t tached. The relat ive activity of primary roots has represented 2 ,3 .10 - 1 1 
curie. 
The destruct ion zone of ac t ive isotope is about 1 ,2 .10 - 1 1 curie. 
From the zone of destruction of active isotope the latter migrated through 
the primary roots in the fil ter paper which const i tuted the necessary humid 
medium for the germination. 
Phase II. — The germination of the seed characterized by the translocali-
zat ion of the act ive isotope of the non destroyed zone towards the embryo. At 
the embryo the act ive isotope is localized in t he meristem. 
Phase I I I . — The germinated seed with the primary roots and the devel-
oped embryo. 
In the destruct ion zone of the active isotope of the f i rs t phase the active 
isotope J, К was almost totally translocalized to the primary roots and migrated 
to the centre of germination. F r o m zone non destroyed at the f i rs t phase t he 
isotope has translocalized itself i n to the embryo where is localized in t he 
meristem. 
After the process of germinat ion the localization of the active isotope 
has been verified in the following parts of the germinated seed: 
1. in the pr imary roots; relat ive activi ty was 2 ,3 .10 - 1 1 curie 
2. in the zone of destruct ion 
3. in the superficial layers adjacent to t he embryo 
4. in the non-destroyed zone 
5. in the embryo 
6. in the meristem of the embryo; relative activity 2 ,3 .10 - 1 1 curie. 
The migration I. E. the depar ture of the active isotope f rom the vege-
table object took i ts course along the primary roots of the destruction in t he 
centre. 
Conclusions 
Localization and translocalization of the natura l active isotope in 
the germinating seed is a component of biochemical complexity of the metabo-
lism in the germinating seed. Localization and translocalization of the isotope 
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supplies information on the movement of the quant i t ies of the t races of na-
tural radioactive substances in the germination process. In connection with 
biochemical research of the process of germination this method m a y have an 
importance in basic research work. 
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CHANGES IN THE CELLS OF ROOT TIP DUE TO 
DEFICIENCY IN NUTRIENT 
B y 
M . MARÓTI , J . D . D É R 
DEPARTMENT OF PLANT PHYSIOLOGY, L. EÖTVÖS UNIVERSITY, BUDAPEST; 
BIOLOGICAL STATION, ALSÓGÖD 
The authors h a v e examined the metabolic changes brought about b y starvation 
in the root tip of maize and bean seedl ings taken as a funct ion of weight, dry material 
content , N A — P q u a n t i t y and the format ion of cell number. On ground of their experi-
m e n t s they have establ ished that there appears, as a result of dénutrition, very quick 
decrease both in we ight and dry material, and cell divisions come to an end. The quantity 
of N A — P fractions also diminish, though t o a considerably less extent than weight does. 
This latter phenomenon displays changes depending on p lant species since in the case 
of maize both N A — P fractions have, as a result of starvation, decreased while wi th bean 
it has hardly changed as a response to 7 -day dénutrition. 
Introduction 
The regulation of metabolism is one of the most important aims at the 
cell physiology. The l iving plant cells of ten respond selectively to regulation 
influences. The character, physiological role and genetic stability of the com-
pounds receiving the influences, have great share in this . Of the metabolism-
modifying effects the most interesting ones are w h a t might be permanent 
concomitant circumstances in the life of cell as e.g., force of gravity, degree of 
oxygen supply, s tarvat ion, water deficiency, high atmospheric pressure, etc. 
These effects call forth t h e "na tu ra l " reactions and metabolic change tendencies 
of the cell, and do characterize well the stability and importance of biologically 
active compounds ( G A R A Y , 1 9 6 4 , S T R E E T , 1 9 6 3 ) . 
K O N A R E V ( 1 9 5 3 , 1 9 5 4 ) thought t o find out the effect of development-
inhibi t ing starvation in the considerable decrease of mitoses and f rom this he 
concluded the diminishing of RNA (ribonucleic acid). Others, too, report on 
similar observations ( M A R Ó T I , 1 9 5 8 ) adding that , on the other hand , in the 
root-cells of bean the quan t i t y of D N A — P (deoxyribonucleic acid phosphorus) 
does no t change in the cell even af ter s tarvation. The same was experienced by 
K I M B A L L and V O G T - K Ö H N E ( 1 9 6 1 ) in the case of Paramecium cells. Thus, the 
behaviour of the two fractions (RNA and DNA) of nucleic acid (NA) is not 
identically influenced by starvation. 
The quanti ty of proteinaceous materials and especially of some amino 
acids get enhanced in t he organ while t h a t of others will decrease when influ-
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enced by s ta rva t ion ( R O H R I N G E R , 1 9 6 4 ) . The material translocating effect 
evoked by s ta rva t ion was also observed ( F R I E S , 1 9 5 3 ) . 
It has seemed, therefore, desirable to control accurately, in the function 
of time, the effect of s tarvat ion causing metabolism, partly for the elucidation 
of contradictory data , partly for getting more proper knowledge on the changes 
brought about by starvation. This might promote a be t te r comprehension 
of the development mechanism of plant cells since it would, by way of 
example, cast l ight also on the s tabi l i ty of DNA in the cell which is being consid-
ered constant f rom the view-point of heredity. In addition, f rom the change 
of the examined compounds we might conclude their biological importance, 
too. 
Material and Method 
The exper iments were performed from September 1963 to December 1964. As material 
for the experiments a regional var ie ty of bean being also used in common product ion (Phaseo-
lus vulgaris L.) and a hybrid maize (Zea mays L. Mv, "Mar tonvásár i hybrid") had been chosen. 
T h e selected seeds were swelled in t h e dark in Petri dishes on filter-paper w e t t e d with distil led 
water , for 24 hours. Once the roots be ing as long as 5 m m . (1 day), they were cut and analysed. 
A f t e r this, the germinat ing seedlings were kept for another 7—9 days in dishes with distil led 
w a t e r and in to ta l darkness so tha t t h e roots reached water through the ho les of a perforated 
sheet . In the case of beans the seed coa t was removed af ter 24 hours in order to diminish t h e 
danger of contaminat ion . During t b e time of the exper iments water w a s changed several 
t imes . Only beans a n d maizes w i t h uninjured coty ledon or seed, were used . The cotyledons 
of bean and the seeds of maize b e c a m e thoroughly e t io la ted; the former af ter 4—5 days, the 
la t t er in 5—6 d a y s . W e applied t o t a l darkness to prevent chlorophyll format ion and photo-
synthes is . For ana lys i s only a 5 m m . p iece of the root t ip taken from the taproot was used , 
h a v i n g been cut da i ly at the same t i m e with a special root-cutt ing i m p l e m e n t (MARÓTI and 
SCHEURING, 1959) . 
As index of the changing m e t a b o l i s m the fresh and dry weight, the t o t a l phosphorus (P) , 
ribonucleic acid phosphorus ( R N A — P ) and deoxyribonucle ic phosphorus ( D N A — P ) content 
o f the root tips were measured, and t h e cells of the root p ieces counted. T h e aggregate sum of 
t h e two nucleic acid fractions added u p to the total nuc le ic acid. For the extract ing of t h e 
R N A — P a n d D N A — P w e a p p l i e d t h e m e t h o d of OGUR a n d ROSEN ( 1 9 5 0 ) . T h e n u m e r i c a l 
eva luat ion was p e r f o r m e d on the basis of phosphorus content , by the aid of a standard curve, 
w i t h the Spectromom-360 photometer . T h e number of the cells has always b e e n established b y 
t h e same person w i t h the aid of the Biirker-chamher, whi le the preparatory process performed 
o n the basis of the BROWN and RICKLESS (1950) method. The numerical data are the mathemat -
i ca l mean values of 5 parallel e x p e r i m e n t s (HARTE, 1952). 
Results 
The absolute figures of experiments are shown in Tables 1, and 3. When 
reading them, we might establish tha t the change in metabolism indices as 
measured in the 5 mm. root t ip of both experimental plants ref lect starvation 
and the deficiency in nutr iment , as well. 
The root t ip of maize had been analysed for 9 days. The f i r s t day showed 
continuous decrease in the fresh and dry weight.The material-content measured 
a f t e r the first day fell back, by t he 9th day, to about its f i f th (Table 1). Similar 
was the ratio in the decrease of the two nucleic acid fractions. RNA—P is 
b y about 2 — 3 t imes more increased in the root t h a n is D N A — P . This ratio 
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Table 1 
Weight, NA-P content and cell number of the 5 mm. root tip, 
in maize (Zea mays L. MVl) after 1 — 9 day starvation 
(X = mathematical mean, s = scattering, 





Number of cells: 
Fresh weight Dry weight RNA-P DNA-P Dry weight 
in the % 
10' 
mg/organ Pg/organ of fresh weight 
X 274 2.25 0.34 2.86 1.04 15 
l s ± 1.12 ± 0 . 0 8 ± 0 . 0 4 ± 0 . 1 1 ± 0 . 0 8 
S. E. ± 0.96 ± 0 . 0 4 ± 0 . 0 2 ± 0 . 0 6 ± 0 . 0 4 
X 225 2.20 0.35 2.50 0.69 16 
2 s ± 1 . 1 1 ± 0 . 0 8 ± 0 . 0 2 ± 0 . 0 9 ± 0 . 1 0 
S. E. ± 0.64 ± 0 . 0 4 ± 0 . 0 1 ± 0 . 0 5 ± 0 . 0 7 
X 273 1.91 0.24 2.18 0.65 13 
3 s ± 0.95 ± 0 . 0 6 ± 0 . 0 4 ± 0 . 0 6 ± 0 . 0 9 
S. E. ± 0.54 ± 0 . 0 3 ± 0 . 0 2 ± 0 . 0 3 ± 0 . 0 5 
X 256 1.55 0.22 1.79 0.53 14 
4 s ± 0.94 ± 0 . 1 0 ± 0 . 0 3 ± 0 . 0 8 ± 0 . 0 6 
S. E. ± 0.54 ± 0 . 0 5 ± 0 . 0 2 ± 0 . 0 4 ± 0 . 0 3 
X 240 1.42 0.19 1 . 0 0 0.46 13 
5 s ± 0.71 ± 0 . 0 9 ± 0 . 0 2 ± 0 . 0 9 ± 0 . 0 8 
S. E. ± 0.40 ± 0 . 0 5 ± 0 . 0 1 ± 0 . 0 5 ± 0 . 0 4 
X 200 1.08 0.14 1.22 0.36 13 
6 s ± 0.80 ± 0 . 0 9 ± 0 . 0 3 ± 0 . 0 5 ± 0 . 0 6 
S. E. ± 0.46 ± 0 . 0 5 ± 0 . 0 2 ± 0 . 0 3 ± 0 . 0 3 
X 183 0.92 0.13 1.06 0.31 14 
7 s ± 0.59 ± 0 . 0 6 ± 0 . 0 2 ± 0 . 0 7 ± 0 . 0 7 
S. E. ± 0.34 ± 0 . 0 3 ± 0 . 0 1 ± 0 . 0 4 ± 0 . 0 4 
X 129 0.63 0.09 0.90 0.21 14 
8 s ± 0.63 ± 0 . 0 7 ± 0 . 0 3 ± 0 . 0 9 ± 0 . 0 8 
S. E. ± 0.36 ± 0 . 0 4 ± 0 . 0 2 ± 0 . 0 5 ± 0 . 0 4 
X 90 0.41 0.06 0.53 0.14 14 
9 s ± 0.94 ± 0 . 0 6 ± 0 . 0 3 ± 0 . 0 6 ± 0 . 0 6 
S. E. ± 0.53 ± 0 . 0 3 ± 0 . 0 2 ± 0 . 0 3 ± 0 . 0 3 
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Table 2 
Percentual changes in metabolism indices and in those referring 
to the single cell, as measured in the 5 mm. root tip 












per cell RNA-P DNA-P 
days % % % mg. 
ю-» Pg- ю-« 








2 82 98 103 87 66 9.77 1.55 1 1 . 1 1 3.06 
3 99 85 71 76 62 6.99 0.88 7.98 2.38 
4 93 69 65 63 51 6.05 0.85 6.99 2.07 
5 87 63 56 35 44 5.91 0.79 4.16 1.91 
6 73 48 41 43 29 5.40 0.70 6.10 1.80 
7 67 41 38 37 29 5.02 0.71 5.79 1.69 
8 47 28 26 31 20 4.88 0.69 6.97 1.62 








does not differ f rom that of normally developing roots. The number of cells 
examined daily, had also decreased considerably and on the 9 th day we found 
b u t one third of the quant i ty of the previous day. From the obtained meta-
bolism indices i t can be concluded tha t during the period and under the condi-
t ions of the experiment the 5 m m . root tip of maize shows, d a y by day, a drop 
in weight, N A — P and cells. This decrease of material and cell is also dis-
p layed in the shape of root t ip which gradually tapers off and becomes t rans-
pa ren t . The dry material con ten t expressed in fresh-weight per cent is, on 
t h e other hand, markedly high, being between 13 — 16%, and has shown 
no decrease in t he function of the experimental time. 
The conclusions that can be drawn f rom the absolute f igures obtained 
in the analysis, are also suppor ted by the converted values. Wc have t hus 
expressed percentually and referr ing to one cell, respectively, the decrease in 
weight , NA—P and number of cells, appearing as a consequence of deficiency 
in nutrient . 
The data of analysis made on the first day , were taken for 100%, and the 
resul ts gained on the following days, were proport ionated to t h a t (Table 2). 
F r o m the values referring to maize, it can be established t h a t the examined 
materials disclose a decrease of the same sort due to the root being supplied 
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insufficiently with nu t r iments , —and they differ only in proportions. The 
most marked decrease ha s been experienced in D N A — P , having at t h e end of 
the experiment only 13 per cent of t h e original q u a n t i t y . RNA—P has fallen 
back by 82 per cent. W i t h weight d a t a there is also a decrease of 82 pe r cent. 
The least i t is with t he cell number; related to the in i t i a l figure, 33 per cent 
have remained in the 5 m m . root tip. Thus , the percentual decrease referred to 
the organ, is also ve ry considerable. 
The change in weight and NA—P as referred to t h e cell points t o a differ-
ence f rom what is calculated for the organ (Table 2). The rate of decrease is 
Table 3 
Weight, NA-P content and cell number of the 5 mm. root tip 
in bean (Phaseolus vulgaris L.) after 1 — 7 days of starvation 
(x = mathematical mean, s = scattering, S. E. = standard error) 
Time of 
experi- Number of cells 







X 620 7 . 7 5 0.91 1.68 1.30 12 
l s ± 24 ± 0 . 6 2 ± 0 . 1 1 ± 0 . 2 2 ±0 .12 
S . E . ± 12 ± 0 . 3 5 ± 0 . 0 7 ± 0 . 1 2 ±0 .07 
x 588 6.13 0.70 1.50 1.30 11 
2 s ± 32 ± 0 . 3 2 ± 0 . 1 1 ± 0 . 1 9 ±0 .11 
S . E . ± 16 ± 0 . 0 7 ± 0 . 0 6 ± 0 . 1 0 ±0 .06 
x 560 4.78 0.44 1.28 0.94 9 
3 s ± 20 ± 0 . 9 7 ± 0 . 1 3 ± 0 . 1 8 ±0 .02 
S. E. ± 8 ± 0 . 1 1 ± 0 . 0 7 ± 0 . 0 9 ±0 .01 
x 424 4.18 0.38 1.16 0.78 9 
4 s ± 40 ± 1 . 2 0 ± 0 . 0 5 ± 0 . 0 2 ±0 .11 
S . E . ± 16 ± 0 . 4 8 ± 0 . 0 2 ± 0 . 0 1 ±0 .06 
x 424 3.44 0.31 1.12 0.75 9 
5 s ± 12 ± 0 . 1 6 ± 0 . 0 9 ± 0 . 0 3 ±0 .07 
S. E. ± 4 ± 0 . 0 9 ± 0 . 0 4 ± 0 . 0 1 ±0 .03 
x 344 2.43 0.20 1.02 0.66 8 
6 s ± 32 ± 0 . 1 2 ± 0 . 0 6 ± 0 . 0 6 ±0 .06 
S . E . ± 16 ± 0 . 0 7 ± 0 . 0 3 ± 0 . 0 3 ±0 .03 
x 336 2.37 0.19 0.98 0.60 8 
7 s ± 16 ± 0 . 1 1 ± 0 . 0 6 ± 0 . 0 2 ±0 .12 
S. E. ± 8 ± 0 . 0 6 ± 0 . 0 2 ± 0 . 0 1 ±0 .06 
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Table 4 
Percentual changes in metabolism indices and changes referring 
to the single cell, as measured in the 5 mm, root tip of bean, 

























mg. 10-« fig. ю-« 








2 95 80 77 89 100 10.42 1.19 2.55 2.21 
3 90 62 48 76 72 
60 
8.53 0.78 2.28 1.66 
4 68 54 42 69 
67 
9.86 0.89 2.73 1.84 
5 68 44 34 58 8.11 0.73 2.64 1.77 
6 55 31 22 61 51 7.06 0.58 2.96 1.91 








much less. On t he 9th day the re can be found in the cells 58 per cent of t he 
f resh weight, 53 per cent of the d ry weight, 56 per cent of R N A — P and 41 per 
cent of D N A — P of what was measured on the f i r s t day. The percentual differ-
ence as calculated for the organ and cell, is caused by the fact t h a t the decrease 
in cell number was considerably less than t h a t in weight and N A — P . However, 
f r o m both the absolute and t h e calculated values it becomes evident t h a t 
under the effect of starvation the development of the root does s top , the number 
of cells per pieces of the same leng th becomes less, weight and N A — P content 
diminish. The effect of s tarvat ion can also be followed within the individual 
cell though it is not so conspicuous. 
With the other experimental plant, bean , we had made analyses for 7 
days , and the d a t a have been summarized in Table 3. The metabol ism of bean 
differs from t h a t of maize in m a n y respects. Thus , in root pieces of the same 
length, the n u m b e r of cells is t h e double o f t h a t of maize both a t the beginning 
and the end of the experiment. On the other hand, the weight of the root 
pieces is considerably greater. Accordingly, t he weight of the individual cells 
is also more t h a n in the root of maize, whereas the percentual d r y matter con-
t e n t of bean root is considerably less than t h a t of maize; t h e difference is 
abou t between 12 and 8 percent (on the 7th day) , and from the f i r s t day on, i t 
continuously decreases. 
Out of the NA-s, there is more RNA in maize, while in bean D N A i s prevail-
ing per root piece. Their percentual decrease is greater in t h e maize. 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
C H A N G E S I N T H E CELLS O F R O O T T I P 5 5 
However, t he results obtained on the b e a n root also show that the lack 
of nutr iment causes inhibition both in growth and development (Table 4). 
The values of N A — P calculated for the cell equally show t h a t their quan t i ty 
did not decrease considerably on the 7th d a y either (DNA —P 86 per cent) , 
or perhaps, i t even increased ( R N A — P 107 per cent) compared to the quan t i ty 
gained on the f i r s t day. Thus, the indices in t h e bean root, too, diminish unde r 
t he influence of starvation except the fract ions of NA—P. Accordingly, these 
materials prove to be more stable constituents in bean than in maize root . 
Discussion 
The mechanism of cell, and especially some catabolic phenomena migh t 
be traced by the withdrawal of nutr i t ive materials as well ( K I M B A L L and V O G H T -
K Ö H N E , 1 9 6 1 , R O H R I N G E R , 1 9 6 4 ) . In our experiments we have brought abou t 
the withdrawal of nutr iment and caused s t a rva t ion by prevent ing the supply 
of substances used up for natura l development and growth. The circumstances of 
the experiment entirely excluded the uptake of nutriment b y the seedlings 
f rom their environment since distilled water did not contain suitable ions, 
while the dark experimental surroundings prevented photosynthesis by inhibit-
ing the formation of green pigments . The nu t r i t i ve materials of the seed and 
cotyledon, respectively, got entirely exhausted a f te r some ( 5 — 6 ) days ( M A R Ó T I , 
1 9 5 8 ) , proving t h a t the conditions of s tarvat ion had been given. In our experi-
ments we expected to receive an answer to t h e problem whether both N A 
components decreased at the same rate, and t he change of these was proportion-
ate to the change in cell weight and dry material . On the other hand , we wan ted 
to f ind out a difference or an agreement in t he response of cer tain plant spe-
cies to starvation. The data of analysis made on t he first day, showed the normal 
weight, nucleic acid phosphorus and cytological relations. D a t a of similar order 
were published b y W O O D S T O C K and S K O O G ( 1 9 6 2 ) referring to maize, and b y 
M A R Ó T I ( 1 9 5 8 ) concerning bean, thus the in i t ia l (first day) da ta might be 
considered acceptable . As the t ime of the exper iment went by , the weight of 
t he root piece examined as well as its NA—P content diminished considerably. 
This can be a t t r i bu t ed not only to the loss in water and dry material content , 
t he number of cells has also become less in the 5 mm. piece. Concluding from t h e 
percentual change of root weight and cell n u m b e r , their size has presumably 
grown less, too, and this has been as well, manifested itself in the taper ing 
of the roots. Such a root t ip grows t ransparent and light yellow. Similar mor-
phologic changes were experienced by F R E N Y Ó ( 1 9 5 7 ) wi th starving onion 
roots. From the decrease of weight and cell number it can fur ther be con-
cluded that cell division has almost entirely ceased, a fact t h a t also means t h e 
"ageing" of the cells. Similar slowing down in cell division was experienced b y 
K O N A R E V ( 1 9 5 3 , 1 9 5 4 ) when having kept isolated roots in distilled water. 
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I t is interesting to note that as ear ly as the 3rd d a y of the exper iment 
there was a decrease in the weight, NA — P content and cell number of the 
root t ip, though one might suppose t h a t a t this time sufficient nutr i t ive mate-
rial was still available in the seed and cotyledon, as had been proved by 
M A R T O S ( 1 9 5 6 ) . This early " s t a rva t ion" can be in terpreted but one w a y : the 
reserves of the seed go for the most p a r t in to the shoot , and once the seed is 
exhausted, even the materials that have already got in to the root, become 
translocated and reutilized in the lateral roots and the shoot. This eventua l i ty 
was observed by F R I E S , too ( 1 9 5 3 ) . On breeding pea seedlings tha t h a d been 
stripped of their cotyledons, he experienced that root development lagged 
behind the development of isolated roots as, in the former case, certain mate-
rials had migrated into the shoot. When , on the cont rary , the cotyledon was 
left on the seedling, the development of root was quite as well intensive, because 
the root had not been deprived of its nut r i t ive materials by the shoot . Such 
migration of materials as a result of s ta rva t ion , was also described by K O N A R E V 
( 1 9 5 3 , 1 9 5 4 ) , who made his statement referring to R N A — P. 
As to answer the questions const i tut ing the direct aim to these experi-
ments, on the basis of results gained in t h e analyses we might give t he follow-
ing answer: The root t ip of both experimental objects has day by day contained 
less cells, thei r water content (fresh weight) , dry mater ial and NA —P content 
have gradual ly decreased. This is evident due to increasing starvation. How-
ever, the divergence in the percentual t rends of the d ry material in t h e two 
plant species is rather interesting. While wi th maize it did not change essential-
ly during the 9 days, in the case of bean the dry mater ia l was considerably 
less on the 7th day t h a n i t was on the f i r s t one. This shows the ratio of water 
content and dry material to have become unbalanced, and points to t he great 
vacuolization of the cells, a phenomenon tha t can also be considered as the 
ageing of tissues ( B R O W N et al. 1952). Examining t he decrease of t h e two 
NA —P fract ions observed in the root t ip , i t can be established t h a t their 
change ra t io is, within the species, less divergent. However, the two species 
shows an outs tanding difference in the decrease (57 and 46 per cent and 18 and 
13 per cent, respectively). If the ratios of quantities referring to the cell are 
compared, we obtain similar results (107 and 86 per cent and 46 and 41 per cent, 
respectively). These rat ios show that t he change of metabolism influenced by 
starvation, is not the same with the t w o plant species. From the above 
values one can also conclude that while with maize t he catabolic react ions 
brought about by s ta rva t ion are essentially parallel bo th with the whole 
piece of root and the individual cells and t h u s weight decreases are proport ionate 
to the lessening of N A — P fractions; wi th the bean this is not the case. With 
the lat ter the general mater ial content shows twice as much decrease as t ha t 
of the NA — P fractions. This phenomenon is especially conspicuous in t h e case 
of R N A — P and DNA — P referred to the cell, where the init ial (first day) quan-
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t i ty and t ha t established a t the end of the experiment (7th day) are almost the 
same. Accordingly, w i th bean the NA — P fractions seem tobe stable compounds, 
while wi th maize t h e y are not. 
Our experimental results are also supported b y the observations of 
K O N A R E V ( 1 9 5 3 , 1 9 5 4 ) who had noticed the decrease of R N A content in the 
root and the stopping of cell division caused by s ta rva t ion . Similar decrease 
in the mater ia l i s described by R O H R I I V G E R ( 1 9 6 4 ) w h o observed, as a result of 
s tarvat ion, the increase of amino acids connected wi th respiration and the 
decrease of other i m p o r t a n t amino acids. K I M B A L L and V O G H T - K Ö H N E ( 1 9 6 1 ) 
found on Paramecium aurelia the decrease of RNA and protein only as a result 
of s tarvat ion or l imited nutriment, t he quanti ty of which increased again if 
normal nutri t ion was rendered possible. A close paral le l was also found be-
tween t he proportion of decrease of t he two compounds. On the o ther hand, 
diminishing of DNA was not experienced even a f t e r starvation. We, too, 
came to the same conclusion ( M A R Ó T I , 1 9 5 8 ) in t h e course of our previous 
experiments. On the basis of our experimental d a t a and those available in 
l i terature, it can be established t h a t starvation b rough t artificially starts 
very soon the catabolic t rend of metabolic processes. This promotes also the 
eventual migration of mater ia l from the root. In addi t ion to the weight decrease 
of the root , inhibition in cell division and percentual decrease of the d ry mate-
rial will also occur. T h e change in N A — P fractions produced by s tarvat ion 
depends on plant species, a more extensive and sat isfactory explanat ion of 
which is not yet known . 
Conclusions 
On the basis of our experimental results we have established t h a t for 
the intensive development of the seedling, the nu t r i t ive material s tored in the 
seed will do for very shor t time only. Under the circumstances of s tarvat ion 
first the growth and development of the tap-root gets stopped, t he main 
cause of i t being par t ly t he fact t ha t in such a case t h e nutritive materials in 
store will rather migrate into the shoot, and partly because the shoot deprived 
even the root of the necessary metaboli tes. One could also establish tha t in 
the root cells there is an immediate response to def ic ient nutrition, th is being 
manifested by their changed metabolism.This reaction shows the same (decreas-
ing) tendency in respect of the examined indices, however, its in tens i ty is 
varying in accordance wi th plant species. In connect ion with NA decrease 
brought about by s t a rva t ion , the idea may occur t h a t out of the nucleic acid 
supply of cells only t h e "essential" " f rac t ions" surv ive ; what are absolutely 
necessary for the vi tal processes. On t h e other hand , t he quantity of t he frac-
tions is determined b y the difference in species, and thus the difference 
appearing between t h e two species, is understandable. From the decrease 
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of NA as referred to the organ a n d even more to the cell, it can be concluded 
t h a t this may be in connection w i t h the genetic stability of t he plant . 
In connection with the decrease of DNA — P in the root cells of maize, 
t h e question arises, whether we h a v e to reckon wi th the lessening of the seed 
mate r ia l i.e. the change of stabil i ty of DNA in t he cell or with t he change of the 
h igher polyploid grade of cells. I n lack of direct experiments t he problem can-
n o t be solved defini te ly, however, on the basis of theoretical considerations, 
each of these reasons or both toge ther , might cause the experienced decrease. 
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PREVENTION OF AMMONIA TOXICOSIS W H E N FEEDING 
UREA 
By 
I . SZABÓ 
ANIMAL PHYSIOLOGY AND FEEDING DEPARTMENT, ANIMAL BREEDING RESEARCH INSTITUTE, 
BUDAPEST 
I n order to prevent ammonia toxicosis occurring when feeding urea, and for the 
sake of making better use of it by the deve loping ammonia bacteria , I have produced 
urea preparations of retarding effect, called P 1 6 and P22. 
According to the resul ts of the exper iments , the dose of the urea preparation P 2 , 
containing 10 g of urea, has but slight inf luence on the ammonia concentration of rumen 
liquid. The urea and a m m o n i a concentration in the blood of v. jugularis deve lops 
accordingly. 
T h e doses of P 1 6 a n d P2 2 urea products containing 10 g urea each, cause s ignif i -
cant ly less ammonia concentrat ion in the rumen liquid t h a n crystalline urea of the 
same a m o u n t . 
The mixture of the t w o kinds of urea products — with a c t i v e agent ratio 1 : 1 —, 
containing 20 g urea, was wel l tolerated b y t h e ruminants be ing f ed in one dosis. 
Introduction 
In the practical foraging of cattle and especially of sheep, the problem of 
feeding urea in order to e l iminate or reduce t h e frequent occurrence of ammonia 
toxicosis, — is not yet solved entirely. 
When feeding fodder rat ions enriched with urea, a n d prepared on the 
spot, the f requent ammonia toxicoses most ly occur due t o the lack of proper 
accuracy and caution. The problem is rendered more serious by the fact t h a t 
between the urea doses tolerated by cer ta in ruminants and those a l ready 
producing ammonia toxicosis, — the difference is insignificant . 
According to L E B A R S — S I M O N N E T ( 1 9 5 9 ) , A N N I C O L A S , and co-workers 
( 1 9 5 6 ) 0 . 5 g/wt.kg of fodder fed to sheep m a y cause d e a t h . H O R N O I U ( 1 9 5 9 ) 
on the other hand, points t o the fact t h a t urea fed in solved state, might be 
poisonous already in the a m o u n t of 0.25 g/wt.kg of fodder . According t o the 
experiences of T A N G L — K U R E L E C — D Ö R N E R ( 1 9 5 5 ) , for t h e developed ( 5 0 kg) 
combing merino sheep the advised dosis of urea is 7.5 g, — for feeding twice a 
day, this being 15 g. 
Besides higher urea-uptake than t h e required, ammonia toxicosis is 
evoked by t he extremely quick dissolving capacity and t h e hydrolysis or urea. 
From the urea getting in t h e rumen of ruminants , t he re develops suddenly 
a large q u a n t i t y of ammonia . According to JUHÁSZ (1962), of the ammonia 
developed only about one f i f t h is taken up primarily by t h e microorganisms of 
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the rumen. The larger share of the ammonia being absorbed through the r u m e n 
wall, gets in to the blood of t h e v. portae a n d then into t h e liver. Should t h e 
quant i ty of absorbed ammonia surpass the capacity of l iver and that of o ther 
detoxicating systems of the organism, the ammonia concentrat ion will suddenly 
increase. 
According to the results obtained, among others, by H O L Z S C H U H — W E T T E -
R A U ( 1 9 6 2 ) , and then by J U H Á S Z ( 1 9 6 2 ) , w i t h 5 0 0 - 1 4 0 0 / i g / 1 0 0 ml ammonia 
concentration developing in t h e blood of v. jugularis, there appea r symptoms of 
ammonia toxicosis, and in serious cases the ruminants will die. The physiolog-
ical symptoms of toxicosis were described b y C O O M B E — T R I B E ( 1 9 5 8 ) . Urea is 
a quali tat ively suitable n i t rogen source as proved by t h e experiments of 
B A T E S — J A C O B S O N ( 1 9 6 1 ) , however , the large amount of ammonia developing 
in consequence of quick dissolving and hydrolysis might be poisonous and 
no t even the bacteria can m a k e use of i t economically for protein synthesis . 
This is proved b y theexper imenta l results of A G R A W A L A — D U N C A N — H U F F M A N N 
( 1 9 5 7 ) , t o o . 
Nowadays, however, beyond fighting back ammonia toxicosis, the m a i n 
requirement appears to be, unde r given circumstances, t h e promotion of t h e 
best possible utilizing of urea fed to animals. I t seems tha t such a kind of syn the-
t ic nitrogen source would be needed with which the fo rma t ion of ammonia 
is a slow process. This migh t guarantee t h a t longer t ime would be available 
for the up take and incorporat ion of ammonia developing f rom urea. T h u s , 
simultaneously with the el imination of the danger of a m m o n i a toxicosis, the re 
might be possibilities for enhanced protein synthesis of t h e microorganisms 
of the rumen. 
For checking the hydrolysis of urea, i .e. the formation of suddenly devel-
oping and in most cases h igh ammonia concentration, t h e r e are two possi-
bilities available for the t i m e being. K O B A S H I — H A S E — U E H A R A ( 1 9 6 2 ) , while 
examining t he inhibitors of urease enzyme, established t h a t urease enzyme of 
vegetable origin, was eff icient ly and selectively inhibited b y acetohydroxam-
acid. According to the invest igat ions of B A I N T N E R Jr . ( 1 9 6 4 ) , wi th acetohydrox-
amacid the ac t iv i ty of urease produced b y the rumen bac te r ia can also be 
inhibited in vivo. 
Another possibility is t o prolong the dissolving of u r e a , i.e. to achieve 
t h a t the urea gett ing into t h e rumen should become dissolved and hydrolysed 
more slowly — without the inhibition of enzyme activity. I n my hypothesis , 
while dissolving, urea meets gradually wi th the hydrolysing enzyme ac t ive 
rumen liquid. 
In the course of prel iminary experiments I produced var ious urea p repa-
rations of re tarding effect ( S Z A B Ó , 1 9 6 3 ) . Lozenges and granulates had been 
coated with an alcoholic solut ion of shellac. Later ( S Z A B Ó , 1 9 6 4 ) I developed 
the protective layer inhibit ing dissolution b y way of pearl ing technique on t h e 
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surface of ballshaped urea granules with 0.5 — 2 mm diameters. On the surface 
of the granule products I have developed the protective layer in such a manner 
t ha t one unit of the urea produc t P16 gets dissolved and hydrolysed in t h e 
rumen of the sheep in 2 hours, while similar quant i ty of P22 product in four 
hours. These investigatons indicate that cer ta in urea products , as against 
crystallic urea, dissolve in a prolonged way. 
Materials and Method 
I have looked for a reply to the problem that what an effect is produced by 10 g of 
crystal urea and the equivalent amount of the urea products with slower dissolving rate, as 
well as 20 g of a mixture of the two products in the rat io 1 : 1 regarding act ive agent. 
For the experiment 3 Hungarian combing merino sheep (being on an average of 50 k g ) 
with rumen fistula, have been used. W i t h the sheep 5 experiments were performed in series, 
marked I, II, III, IV and V. Between each experiment 8—8 days of pause was kept, and I have 
always come back to feeding fodder without any supplement. 
Experiments 
I. Fodder ration without supplement (control). 
II. Fodder ration + 10 g of crystallic urea. 
III. Fodder ration + P u urea product corresponding to 10 g of crvstallic urea. 
IV. Fodder ration + P22 urea product corresponding to 10 g of crystall ic urea. 
V. Fodder ration + the mixture of P l e and P 2 2 urea products in the ratio 1 : 1 regard-
ing act ive agent, corresponding to 10 g of crystal urea ("big ration"). 
Table 1 
Composition of fodder rations relatively rich in raw fiber, — grams 
N a m e of fodder r a t i o n N S t a r c h Starch value 
Barley 30 27.28 2.22 2.44 1.97 1.20 0.47 15.53 22.22 22.66 
Extr. sunflower 30 27.79 9.86 10.30 9.59 5.02 1.87 
— 
15.38 16.06 
Maize 250 227.25 16.75 17.72 16.25 3.47 3.40 
4.39 
156.70 212.40 213.77 
Meadow hay 300 277.44 12.93 14.01 10.74 84.18 
— 
91.20 94.29 
Straw 400 373.56 5.68 4.80 2.48 114.60 3.04 
— 
85.48 87.68 
Total: 1010 933.32 47.44 49.27 41.03 238.47, 13.17 172.23 1 426.69 434.46 
S. г.: S. г.: 
1 : 1 0 . 1 1:8.38 
Test samples were taken every second day. The samples of rumen liquid were obtained 
through the rumen fistula, while the blood samples were gained every d a y alternatingly f r o m 
the right — and left side v. jugularis. Sampling intervals were established so that test material 
was taken 1 hour before each feeding and then 1, 3, 5, 7, 9 hours after the ingestion of fodder 
and the proper amount of urea ration. 
Sheep were g iven fodder rations twice a day, at 6 and 16 o'clock, whi le urea doses to -
gether, once a day at 7 o'clock. 
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I have determined the ammonia concentration of rumen l iquid by the method of SZEGE-
DI—JUHÁSZ ( 1 9 5 6 — 5 7 ) , t h e a m m o n i a c o n t e n t o f b lood by t h a t o f JUHÁSZ—SZEGEDI ( 1 9 5 8 ) , 
and the urea concentration of blood with the aid of the method of KITAMURA—IUCHI (1959), 
paralelly. 
Results and Discussion 
W h e n evaluating statistically the da t a , the max. concentrations obtained 
during the experiments were processed. This arrangement seems to be effective 
because f r o m utility po in t of view of urea products, the important th ing is 
to know how much t h e ammonia concentrat ion of t h e rumen l iquid and of 
the blood of the v. jugularis as well as t he urea concentration of t h e latter 
will be. 
Table 2 
Changes of ammonia concentration in the rumen liquid 
mg % (*) 
Hours of I 
sampling ] 1 (8) 3 (10) 5 (12) 7 (14) ! 9 (16) 
I . 
и. 
3 2 . 0 4 3 0 . 5 0 3 1 . 3 3 3 3 . 4 1 2 5 . 9 1 2 2 . 6 2 
4 3 . 0 4 9 0 . 3 7 7 8 . 5 8 5 6 . 2 5 4 6 . 8 7 4 1 . 9 5 
in. 4 0 . 8 3 6 4 . 5 4 7 1 . 3 7 5 0 . 7 9 4 0 . 7 5 3 5 . 7 5 
I V . 3 4 . 5 4 3 9 . 0 8 3 8 . 7 5 4 5 . 0 4 3 6 . 0 8 3 1 . 9 5 
v. 5 5 . 2 0 7 9 . 7 5 1 0 2 . 0 0 9 5 . 9 1 8 4 . 0 8 8 0 . 2 9 
Changes of blood-urea-concentration mg % (ж) 
; С 2 4 . 6 6 2 6 . 4 1 2 7 . 6 0 2 6 . 9 3 2 5 . 7 7 2 6 . 0 8 
a 
« I I . 2 9 . 2 2 3 5 . 5 2 4 5 . 4 7 5 1 . 8 5 4 8 . 3 1 4 7 . 2 2 
a 
- I I I . 3 0 . 0 0 3 4 . 4 7 4 1 . 4 8 4 6 . 2 9 4 3 . 8 1 4 1 . 4 8 
I I V -
OH 
2 8 . 8 7 3 3 . 0 0 3 5 . 8 9 4 0 . 3 5 4 0 . 4 3 3 9 . 7 0 
2 8 . 0 0 3 3 . 0 8 4 1 . 5 6 5 1 . 0 0 5 6 . 2 5 5 9 . 6 4 
Changes of blood-ammonia-concentration fig % (ж) 
I . 1 1 0 . 8 3 1 1 1 . 6 6 1 1 1 . 2 6 1 1 7 . 5 0 1 1 0 . 8 3 1 1 3 . 7 5 
I I . 1 5 2 . 0 8 3 9 2 . 0 8 2 4 1 . 6 6 1 3 4 . 1 6 1 1 7 . 5 0 1 2 5 . 8 3 
I I I . 1 2 3 . 9 5 2 0 3 . 7 5 3 1 7 . 5 0 2 0 6 . 6 6 1 6 4 . 5 8 1 5 5 . 8 0 
I V . 
V . 
1 3 6 . 6 6 1 5 6 . 2 5 1 4 8 . 3 3 1 4 9 . 5 8 1 2 4 . 1 6 1 2 4 . 5 8 
1 1 1 . 2 5 2 1 9 . 5 8 4 9 0 . 0 0 4 7 3 . 7 5 3 3 4 . 5 8 1 9 7 . 5 0 
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Fig. 2. Changes in the urea concentration of blood plasma of the v. jugularis in sheep 
The mean values of ammonia concentration changes in the rumen liquid 
and in blood as well as the mean values of urea concentrations in blood are 
shown in Table 2 and Fig. 1, 2, 3. 
To start with, it had been investigated how much the value of the max. 
concentrations obtained on that day, was as compared to the concentrations 
occurring before feeding. Here fodder test was calculated because we had to 
establish whether the max. value was greater and if so, how much greater it 
was than the initial value. 
Depending on whether the sheep had been fed, in the individual experi-
ments, with the fodder rations not being supplemented, or with ra t ions supple-
mented with 10 g of crystalline urea and finally, wi th the corresponding quan-
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appearance of 
max.concentrations 
Fig. 4. Comparative representation of the max. concentrations of ammonia, blood plasma, 
urea in the rumen liquid, and the ammonia in blood (v. jug.) before and after feeding 
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Table 3 
Mean values of the maxima 
Experiments Rumen liquid 
ammonia mg % 
Blood 
urea mg % 
Blood 
ammonia /IG % 
I. 39.08 28.25 119.17 
и . 97.17 53.15 387.92 
HI. 73.12 48.79 317.50 
IV. 50.42 42.23 190.00 
v. 109.17 60.90 520.83 
Table 4 
Study of the differences in the maxima obtained during 
the daily examinations (6—16b) and the values gained before feeding 
(Mean values, scatterings, and P % values) 
Experiments 
Ammonia level of the 
rumen liquid mg % 
Blood-urea level Blood-ammonia level 
Vg % 
X S P% X S P% X , P% 
I. 7.54 3.41 « 0 . 1 3.58 1.82 « 0 . 1 8.33 3.58 « 0 . 1 
п . 55.00 18.26 « 0 . 1 23.91 5.80 « 0 . 1 236.66 115.29 « 0 . 1 
HI. 32.29 17.26 « 0 . 1 18.72 6.28 < 1 193.75 110.06 « 0 . 1 
IV. 15.71 12.41 < 0 . 1 13.31 3.34 « 0 . 1 59.92 34.47 « 0 . 1 
V. 53.96 16.85 « 0 . 1 32.89 6.05 « 0 . 1 409.58 83.54 « 0 . 1 
t i t y of P16, P22 and t he "big r a t i o n " of urea p roduc t respectively, the max. 
concentration was reached at dif ferent dates. The shift ing of t ime as experi-
enced in the course of experiments, is demonstrated in Fig. 4. 
The results show tha t the dai ly max. concentrations are everywhere 
significantly higher t h a n the initial concentrations. As a lesült of the fodder 
rat ion consumed (Experiment I), t he ammonia concentration of the rumen 
liquid, and the urea and ammonia concentration of blood increase without 
supplementing any urea . I t can be established t h a t th is increase surpasses the 
spontaneous f luctuat ion (scattering). The mean va lue of the maxima is shown 
in Table 3. When examining the ammonia concentrat ion of the r u m e n liquid, 
it was found that t he average of differences is t h e lowest in the control (I.) 
experiment , and in succession there follow the experiments wi th P22 (IV.), 
P16 ( I I I . ) , the crystalline urea (II.), and the "big r a t i o n " (V.). The results are 
shown in Table 4. 
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When examining the maxima of urea and ammonia concentrations in 
blood taken from the v. jugularis, t h e same sequence might be established. 
Wi th these calculations, variance analyses with several respects have been 
elaborated. Results are illustrated in Table 5. 
Table 5 
Results of fodder lest calculated on the basis of variance analysis 
(Difference in m e a n values and P % value) 
Experiments 
Rumen liquid ammonia Blood-urea 
"•g % Blood-ammonia 
diff P% diff P% diff P% 
I — и . — 58.09 « 0 . 1 — 24.90 « 0 . 1 — 268.75 1 « 0 . 1 
I — i n . — 34.04 « 0 . 1 — 20.54 « 0 . 1 — 198.33 « 0 . 1 
I—IV. — 11.34 > 5 - 1 3 . 9 8 « 0 . 1 — 70.83 > 5 
I—v. — 70.09 0.1 - 3 2 . 6 5 « 0 . 1 —401.66 « 0 . 1 
и — H I . 24.05 « 0 . 1 4.32 > 5 70.42 > 5 
II—IV. 46.75 « 0 . 1 
> 5 
10.92 < 0 . 1 197.92 <0.1 
II—V. — 12.00 —7.75 < 0 . 1 — 132.91 <0.1 
I I I - I V . 22.70 < 0 . 1 6.56 < 0 . 1 127.50 <0.1 
I l l—V. — 36.05 < 0 . 1 — 12.11 < 1 — 203.33 « 0 . 1 
IV—V. — 58.75 « 0 . 1 1 —18.67 < 0 . 1 - 3 3 0 . 8 3 « 0 . 1 
Summarizing t h e results of calculations, i t becomes evident tha t when 
examining the ammonia concentrat ion of rumen liquid, and t h e urea and 
ammonia concentrations of blood, t he urea p roduc t P,,-though being signif-
icant ly higher t h a n the value of t h e control experiment (I.), — gives the least 
max . concentrations as compared t o crystalline urea and the P16 as well as the 
"b ig r a t ion" urea products . This is surpassed by t he product P16, however, it 
ensures significantly less ammonia concentrations than similar quanti t ies of 
crystalline urea. Thus the urea p roduc t P01 6 containing 10 g urea , and even 
more the product P22 , are advantageous for sheep bringing a b o u t under 
given foddering circumstances, — an increase of ammonia concentrat ion being 
insignificant from t h e view-point of toxicity. I t is worth mentioning that 
regarding the ammonia concentrat ion of blood (data not published yet), 
I have obtained more advantageous values after feeding rations being poorer 
in raw fiber. 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
PREVENTION OF AMMONIA TOXICOSIS 6 7 
Conclusions 
From the proteins of the components of the fodde r ration t h a t contains 
13 g nitrogen, being of "f iber r i ch" character and without supplemented, 
ammonia will develop slowly. Max. ammonia concentrat ion could be observed 
only in the 5th hour af ter ingestion of fodder. Besides the composition of 
rations being fed in t he experiments, 10 g of crystall ine urea has produced 
equally significant increase in the rumen of the sheep as compared to the 
ammonia concentration of the rumen liquid before feeding. This conclusion 
refers also to the P16 urea product w i th the comment, however, t h a t af ter its 
uptake the mean values of ammonia concentrations in the rumen l iquid are 
lower t h a n those obta ined for equal amounts of crystall ine urea. The active 
agent of the urea produc t P22 gets dissolved slowly. Consequently, only slight 
increase of concentration can be observed as compared to the max. ammonia 
concentrat ion obtained in rumen l iquid after feeding urea-free ra t ions . Since 
the urea and ammonia concentrations of blood are dependent on the ammonia 
concentrat ion of the rumen liquid, t he values of t h e m were forming similarly 
in the experiments. 
I t can be supposed tha t the ammonia developing slowly f rom t h e urea 
products , might be be t t e r utilized b y the microorganisms of the r u m e n for 
protein synthesis t h a n those developing suddenly f r o m crystalline urea . 
In my opinion, th rough the slower dissolving of urea , the rate of ammonia-
development and the r a t e of its ut i l izat ion from the rumen might be brought 
into approximately proper equilibrium. 
Under given feeding conditions, a mixture of u rea products be ing mixed 
in sui table ratio, might ensure that sheep endure, w i t h o u t toxicosis, more urea 
than the rat io of 7.5 g considered bes t so far. According to the experiments , 
we might also reckon wi th a more favourable uti l izat ion of urea-nitrogen. 
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THE DIFFERENTIATION, MICROSCOPIC AND 
SUBMICROSCOPIC STRUCTURE OF GIANT CELL WALL 
IN THE PERICARP OF CAPSICUM ANNUUM L. 
B y 
L . F R I D V A L S Z K Y , J . N A G Y 
DEPARTMENT OF APPLIED BOTANY AND HISTOGENESIS OF THE L. EÖTVÖS UNIVERSITY, 
BUDAPEST; BIOLOGICAL STATION ALSÓGÖD 
Authors have examined the wall of the g iant cells in the pericarp of Capsicum 
annuum L. wi th phase contrast- and polarizing microscope. T h e y have established 
that the refracture of these cell wal ls is negative, t h u s the microfibril orientation is gene-
rally transversal . They have also recognized and described the fac t t h a t the structure 
of the giant cells, — considering mainly its be ing foveolated, — i s different on t h e 
various sides of the cell depending on which t i s sue and celltype, respect ive ly , it is i n 
contact with . In accordance w i t h the types of t h e neighbouring cel ls , four different 
regions of the g iant cell could be established f rom the point of v i ew of structure. 
Introduction 
Several, morphologically and physiologically different types of t h e 
parenchyma tissues develop in the different par t s of the vegetat ive and repro-
ductive organs of the plants. In th is connection the parenchyma cells might get 
differentiated in several ways concerning the shape and size, cell content and , 
last but not least, the microscopic and sub-microscopic s t ruc ture of the cell 
wall (CZAJA 1958). Microscopically, the latter manifests itself bes t in the devel-
opment of the thickenings of the cell walls, while in sub-microscopic order of 
magni tude in the orientation of microfibrils. 
I t has been established especially by polarizing microscope investig-
ations carried out with Avena coleoptyl, tha t in the wall of isodiametric paren-
chyma cells the microfibrils generally settle in disorder (optically isotropic), 
however, in the wall of the elongated parenchyma cells the re might occur 
approximately transversal f ibri l lar state (optically positive), and in certain 
cases definite spiral orientation was noticed ( P R E S T O N , 1 9 3 8 ) . According to t h e 
observations of W U H R M A N N — M E Y E R ( 1 9 3 9 ) and F R E Y — W Y S S L I N G ( 1 9 4 2 ) , t h e 
init ial transversal fibrillar s ta te passes over to the axial f ibr i l lar state in t h e 
course of the longitudinal growth of the cell. W A R D R O P — C R O N S H A W ( 1 9 5 8 ) 
have described explicit crossed microfibril or ientat ion in the parenchyma cell 
walls of Avena coleoptyl, — otherwise a property of prosenchymatic cells only. 
According to electron microscope studies, the formation of the foveolae 
is a result of special arrangement occurring here and there in the microfibril 
t issue, ( M Ü H L E T H A L E R 1 9 5 0 ; F R E Y — W Y S S L I N G S T E C H E R 1 9 5 1 ; SCOTT — 
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H A M N E R — B A K E R — B O W L E R 1 9 5 6 ; F R E Y — W Y S S L I N G 1 9 5 9 ; R O E L O F S E N 1 9 5 9 ) 
being the most frequent and conspicuous signs of the differentiation in the cell 
wall on parenchyma cells. The size and distribution of the foveolae are rather 
uniform in the wall of t h e cell-types. 
Some more complicated cases of such cell wall differentiatons can be 
expected in case of parenchyma cells of special s i tuat ion and format ion espe-
cially wi th what are in contact with t he cells of other kinds of tissues. From 
this point of view it seemed promising to examine t he extremely big, so-called 
giant cells in the pericarp of Capsicum annuum L. — Each of these g iant cells 
is — in i ts different sides, — in contact with other, al together four, cell types. 
The more intensive s t u d y of the giant cells has been just i f ied also b y the cir-
cumstance t ha t the s t ruc tu re of the pericarp of Capsicum annuum L. was 
described in details ( A U G U S T I N 1 9 0 7 ; M O E L L E R — G R I E B E L 1 9 2 8 ; G A S N E R 1 9 3 1 ; 
MODOR 1 9 4 6 ; MÁNDY 1 9 5 5 ; K O N E C S N I 1 9 5 7 ) , however, the structure of wall at 
the giant cells has not been studied closely so far. I t is t o be mentioned t h a t the 
detailed anatomical examinat ions were mainly carried out for pract ical pur-
poses and aimed at establishing and developing the possibility of the micro-
scopic quality-control of red pepper being used as spice. 
Material and Methods 
For our investigations the developed frui t of Capsicum annuum L. var. abbreviatum was 
used. For informative observat ions young, no t ful ly developed fruit were also gathered. The 
pericarp w a s cut into pieces of 2 X 2 cm, then put into triaethanolamin and kept for 1 — 2 hours 
at 80° С temperature in order to make the t i s sues pulpy and to h a v e the cell-content removed. 
The pieces of pericarp thus treated were w a s h e d with water, and then the giant cells isolated 
under binocular preparing microscope. The prepared giant cells were cut up in the length 
with a pair of f ine scissors a n d the cell wall was spread. The cell walls thus obtained were covered 
in water or watered glycerine and examined in phase contrast microscope as well as in polari-
zing microscope (between crossed niçois). The character of the double refraction was establish-
ed by insert ing first-rate red sheet. For performing the polarizing microscope examination, 
part of the preparations was stained with a 1% watery solution of Congo red. In certain cases 
the cell wal l was divided in to layers and these were examined separately . 
Results and Discussion 
The giant cells are elongated in t he longitudinal direction of the fruit , 
their length being 2 — 3 m m , and their width 0.6 — 0.8 mm. After the isolation 
of the cells it can be well observed in t he stereomicroscope that on their two 
ends they become gradual ly narrower and barrel-shaped (Fig. 10). F rom the 
works of authors already mentioned who have been engaged in the ana tomy of 
the pericarp, i t is well-known that the giant cells are located under the surface 
of the inner side of the pericarp. Their relationship wi th the adjoining tissues 
can be easily recognized on the cross-section of the pericarp (Fig. 1). Each 
giant cell is in contant wi th the inner epidermis of the pericarp on its side 
facing t he hollow of the f ru i t . Fur ther on, in our paper this region of the giant 
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Fig. 1. Cross-section of the pericarp with giant cells. A, B, C, D the parts in the wall of the 
g iant cell being in touch with different types of cell. (Particulars in the text . ) Magnification X 25 
Fig. 2. Part of the wall of the giant cell is in contact wi th the inner epidermis of the peri-
carpium (Region "A"). Phase contrast microscope, magnification X 250 
cell wall will be marked with " A " . On two sides of this region there are small-
sized parenchyma cells being wedged in between two-two giant cells up to a 
certain depth. These cell wall sections are marked "wi th B". Now follows such 
a section of the giant cell wall where the giant cells are in direct touch wi th 
one another: this is region " C " . To the side of the giant cell facing t he 
interior of the pericarp, there are attached parenchyma cells of larger size; 
th is region is marked with " D " . 
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F u r t h e r on, we are going to furnish information on the s tructural peculia-
rities of t h e giant cell wall as observed in the phase cont ras t microscope, in the 
sequence of the previously mentioned regions. 
The most conspicuous feature of region " A " is t h a t in the s t ruc ture of the 
giant cell wall there becomes apparent ly visible, having the shape of a darker 
pat tern, t h e spot where t h e radial walls of the thick-walled epidermis cells are 
fi t ted (Fig. 2). This f ac t indicates a close adherence to the giant wall and 
Fig. 3. Part of the giant cell wall being in touch with the smaller parenchyma cells (Region 
"B"). Phase contrast microscope, magnification X 150 
that the growth and differentiation of t he adjoining wall sections have occurred 
simultaneously. In region " A " the n u m b e r of the small foveolae is remark-
ably low; the foveolae are small (with diameters of 2—4 microns) and some 
circular-shaped. Accordingly between t he giant cell and the epidermis cells 
only a slight relationship seems to exist . 
In region "B" , the pat tern showing the fit t ing of adjoining cells can also 
be observed (Fig. 3). This is a network surrounding polygonal spaces indicat ing 
that here smaller isodiametrical parenchyma cells have bordered the g ian t cell. 
The lines forming polygonal pattern being now darker in the phase contrast 
microscope indicate t h a t on these spots the cell wall is thicker and more 
compact. I n the interior of the polygonal spaces, on t he other hand , t he wall 
of the g ian t cell is considerably th inner and numerous small foveolae appear, 
rather densely, there. The foveolae are markedly oval and in relat ion to the 
longitudinal axis, are always elongated in transversal direction. Thei r size is 
varied, t he longer d iameter might be of 2 — 20 microns. In the inter ior of the 
larger foveolae, however, a network s t ruc ture can be seen already indicat ing 
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t h a t these are not typically simple foveolae. I n such a case we might speak of a 
compound foveola the more complicated s t ruc ture of which is being differenti-
a ted in the course of the development and growth of the cell wall. Such for-
mat ion of the cell wall region indicates tha t a good deal of plasmic connections 
with the adjoining cells have occurred here. 
Along region " C " the giant cells are in direct contact w i t h one another . 
This region is 80 —100 microns broad and is s i tuated in a belt- l ike manner in 
Fig. 4. Region of the giant cell wall being in contact wi th the neighbouring giant cell (Region 
"C"). Phase contrast microscope, magnification X 250 
the equatorial zone of the cell wall (Fig. 4). When examined in phase contrast 
microscope, it is divided sharply f rom the adjoining regions. I n wha t it differs 
f rom these is t h a t it contains very small foveolae in rather large number with 
diameters of 2 4 microns. However, these small foveolae are also oval being 
elongated perpendicularly on the longitudinal axis of the cell. Besides, there 
appears a broken-line dark pa t t e rn running parallel with t h e longitudinal 
axis showing, most probably, the local thickening of certain p a r t s of the cell 
wall. 
In region " D " , where the giant cell is in contact with t h e bigger paren-
chyma cells of the pericarp, an extensive foveolate feature can be found as a 
characterist ic one. (Fig. 5.) Here, too, the foveolae are oval and are trans-
versally elongated as against the longitudinal axis of the cell. Some of the fo-
veolae are compound being remarkably big, with diameters of 50 — 60 microns. 
In some cases the compound foveolae form def in i te groups a n d the groups 
themselves are oval (Fig. 6). The unusually big size and the complicatedness 
of the foveolae might be due to the fact tha t in this region the g iant cell is in 
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Fig. 5. Part in the wall of the giant cell facing the interior of the pericarp ( " D " Region). 
Phase contrast microscope, magnification X 250 
Fig. 6. Foveola-group developed from compound foveolae. Phase contrast microscope, magni-
f icat ion X 150 
touch with conspicuously big parenchyma cells in t he walls of which big wall-
particles may get perfora ted . Accordingly, the plasmic connections of the 
giant cell get mostly developed towards the interior of the pericarp; — a cir-
cumstance that most probably manifests itself also in the intensity of mate-
rial t ranspor t . 
Af te r having expounded the s t ruc tura l peculiarities of the regions, we 
should like to stress t h a t in some cases, we succeeded in dividing the wall of 
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Fig. 7. Section of the cell wall in the giant cell; the outer layer of the wa l l had partly b e e n 
removed 
Fig. 8. Section containing the B, C, D, regions in the wal l of the giant cell between crossed 
niçois in polarizing microscope, magni f i ca t ion X 100 
the giant cell into two layers (Fig. 7). That s t a t e m e n t is to be stressed because 
in the case of normal parenchyma cells, the secondary thickening of the cell 
wall used to be a ma t te r in dispute. ( P R E S T O N 1 9 3 8 ; F R E Y — W I S S L I N G 1 9 4 2 ) . 
Later the secondary thickening could he proved b y electron microscope exami-
nations in the parenchyma cells of Avena coleoptyl ( W A R D R O P — C R O N S H A W 
1 9 5 8 ) . The dividabili ty in the wall of giant cell indicates the existence of a cell 
wall layer being formed secondarily. 
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According to polarizing microscope studies, t he Avail of g iant cell is 
almost everywhere of negat ive character which indicates that the cellulose 
microfibrils are arranged transversally as against the longitudinal axis of the 
cell (Figs. 8 and 9). T h a t establishment is equally val id for the inne r and 
outer layer of the cell wall. This pecul iar i ty of the submicroscopic s t ruc ture 
explains t h e oval form and the t ransversal elongation of the foveolae. Only 
Fig. 9. Regions С and D in the wall of the giant cell in polarizing microscope, among crossed 
niçois, magnif icat ion X 200 
region " A " showed to be optically isotropic indicating the irregular arrange-
ment of microfibrils. Wi th t ha t circumstance one can render parallel t h e fact 
that the foveolae being here, are circular shaped. 
Thus, i t can be established t ha t t h e formation of wall s t ructure a t the 
giant cell is in close connection with t h e neighbouring cell and t issue types, 
respectively, and the four types of the adjoining cells are manifested in the 
wall of g ian t cell by the differentiation in four kinds of structure (Fig. 10). 
Conclusions 
The extremely large, so-called g i an t cells in t he pericarp of Capsicum 
annuum L., being visible also to the n a k e d eye, touch on their dif ferent sides 
with var ious, altogether 4 kinds of cell and tissue types , respectively. Accord-
ingly, in t h e wall of g ian t cells concerning light microscopic s t ruc ture , four 
regions can be detected which differ f rom one another mainly in their foveolate 
character. The heterogeneity of the differentiat ion of the cell wall indicates 
that the plasmic relationship taking place between t h e giant cells and the 
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different types of neighbouring cells is different. This l a t t e r circumstance calls 
forth the diversity in mater ia l t ranspor t . The wall of the giant cells can be 
divided in to two layers indicating a secondary th ickening of the cell wall. 
The submicroscopic s t ruc tu re of the wall of the giant cells is characterized by 
the fact t he cellulose microfibrils got orientated perpendicularly on t he longi-
tudinal axis of the cell. I n the course of polarizing microscope examinat ion, 
this s t ruc ture manifests itself in optically negative character . The oval shape 
and organized settling of the foveolae are explained b y t h e transversal arrange-
ment of the cellulose microfibrils. 
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A NOTE ON SOME SCALE INSECTS (HOMOPTERA, 
COCCOIDEA) OF THE HUNGARIAN FAUNA 
By 
B . Z A K - O G A Z A 
DEPARTMENT OF ZOOLOGY, COLLEGE OF AGRICULTURE, CRACOW, POLAND 
During her s t a y in Hungary in September 1964, the author col lected 16 species 
of scale insects in the neighbourhood of Tompa and in Budapest; 9 of t h e m proved to be 
new for Hungarian fauna, 2 new t o science. The l a t t er will be described in a separate 
paper. The list of species given t a k e s into consideration biological data , time, host 
plants, and deve lopment stage. 
Introduction 
The author 's investigations concerned chief ly scale insects living on 
herbaceous plants as she expected to find species not hi therto collected in 
Hungary . The sandy area in the neighbourhood of Tompa indicated by J . 
E R D Ő S proved to be especially interesting. 15 species were collected there and 
only one in Budapes t . 
Out of the collected material microscopic preparat ions were made using 
the generally accepted methods. The identif icat ion was checked b y the author 
during her stay in the Leningrad Zoological I n s t i t u t e . Preparat ions of scale 
insects new for H u n g a r y will be given to the Zoological Museum in Budapest. 
The given data on the appearance of scale insects in Hungary are based on the 
publications by K O S Z T A R A B ( 1 9 5 5 , 1 9 5 6 , 1 9 5 9 ) and E R D Ő S ( 1 9 5 7 ) . The identi-
f icat ion of species and their distr ibution in Europe are based on the literature 
given in the References. 
List of Species 
The following gives the date of collecting, location, host p l an t and the 
development stage of each species. Species new for Hungary are marked with 
an asterisk. 
Family: Pseudococcidae 
1. Trionymus aberrans G o u x * 
host : sheaths of Agropyron repens (L.) P. B. a n d Stipa capillata L. 
loc.: Tompa, 9 Sept. 1964 — numerous larvae a n d ÇÇ; Ásot thalom 
Emlékerdő, 11 Sept . 1964 — several ÇÇ paras i t e infested. 
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This species has been hi therto reported f rom France, t he U.S.S.R 
( B O R C H S E N I U S 1949), Germany ( S C H M U T T E R E R 1952a), and Poland (Koteja, 
Zak-Ogaza in print). Festuca pratensis Huds. , Briza media L., are t h e known 
hosts for the species. 
2 . Mirococcopsis stipae B O R C H S * 
host: sheaths of Stipa capillata L. 
loc.: Ásotthalom, Emlékerdő, 11 Sept . 1964 several $$. 
The species described from Southern Armenia was collected on Stipa sp. 
( B O R C H S E N I U S 1 9 4 9 ) . 
3 . Mirococcus clarus B O R C H S * 
host: roots of Festuca sp. 
loc.: Tompa , Zsiroskuti erdő, 10 Sept . 1964 - 2 ÇÇ. 
This species described by B O R C H S E N I U S from Dagestan in 1 9 4 9 has not 
been reported hitherto f rom other terr i tories. It was also collected on the roots 
of Festuca sp. 
4 . Heterococcus borchsenii M O R R * 
host: sheaths of Setaria viridis L. and Agropyron repens (L.) P. В. 
loc.: Tompa , 13 Sept. 1964 — numerous larvae and $$. 
Unt i l recently th is species has been known as occurring only in t h e U.S.S.R. 
(Tombovski region, Ukraine , Nor thern Caucasus) ( D A N Z I G 1 9 6 4 ) . T h e n it was 
recorded in Poland ( Z A K - O G A Z A , K O T E J A 1 9 6 4 ) . Briza media L . , Dactylus sp. 
are the known hosts for the species. 
Family: Eriococcidae 
5 . Rhizococcus insignis ( N E W S T . ) * 
host: dry twig 
loc.: Budapes t , 7 Sept . 1954 — 2 ÇÇ in ovisacs. 
This species widespread in Europe , has been collected on numerous 
species of plants such as Calamagrostis, Poa, Agropyron, Carex, and Luzula. 
6 . Rhizococcus cynodontis ( K I R I C Z E N K O ) * 
host: leaves and stalk of Cynodon dactylon L. 
loc.: Ásotthalom, Emlékerdő, 11 Sept . 1964 — numerous larvae, 
$$ jus t before forming ovisac, and white male puparia. 
This species described in 1940 f r o m Crimea was afterwards collected also 
in Armenia ( D A N Z I G 1 9 6 2 ) . H O Y ( 1 9 6 3 ) reported i t , following B O R C H S E N I U S 
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( 1 9 4 9 ) as a synonym of Rh. insignis (NEWST.) . This error p robably resulted 
f rom the fact t ha t he did not know D A N Z I G ' S paper of 1 9 6 2 in which t h a t author 
again separated t he two species. 
The species has been hitherto collected only on leaves of Cynodon dactylon 
L. so i t seems to be monophagous. 
7 . Greenisca glyceriae ( G R E E N ) * 
host : sheath of Fes tuca sp. 
loc.: Ásotthalom, Emlékerdő, 11 Sept . 1964 — 1 $. 
This species is relatively widespread. I t was reported f r o m England 
( G R E E N 1 9 2 1 ) , F rance (Goux 1 9 3 7 ) , Germany ( S C H M U T T E R E R 1 9 5 2 ) , Czecho-
slovakia ( Z A C H R A D N I K 1 9 5 9 ) , the U . S . S . R . (Leningrad region, Ukraine , Crimea) 
( D A N Z I G 1 9 6 4 ) , Poland ( Z A K — O G A Z A , K O T E J A 1 9 6 4 ) . I t lives on numerous 
species of grass. 
Fami ly : Asterolecaniidae 
8 . Asterolecanium variolosum ( R A T Z . ) 
host : Quercus sp. 
loc.: Tompa , Zsiroskuti erdő, 10 Sept . 1964 numerous $$. 
The species is widespread. I t has been reported from numerous localities 
in H u n g a r y ( K O S Z T A R A B 1 9 5 5 , 1 9 5 6 , 1 9 5 9 ) . 
F a m i l y : Coccidae 
9. Lecanopis festucae B O R C H S * 
host : roots of Festuca sp. 
loc.: Asotthalom, Emlékerdő, 11 Sept . 1964 — several third ins ta r larvae. 
This species described in 1952 has been collected hitherto in t he U.S.S.R 
(Ukraine, Crimea, Northen Caucasus) ( B O R C H S E N I U S 1 9 5 2 ) on t he roots of 
Festuca sp. and under stones. 
1 0 . Parafairmairia delicata B O R C H S * 
host : stalk of Stipa capillata L. 
loc.: Ásotthalom, Emlékerdő, 11 Sep t . 1964 — 1 $ with deposited eggs. 
This species described in 1952 f rom the U.S.S.R. (Latvia and Leningrad 
region) ( B O R C H S E N I U S 1 9 5 7 , D A N Z I G 1 9 5 9 ) has not been h i ther to reported 
f rom other parts of Europe. I t also occurs on Carex sp. 
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11. Eriopeltis festucae (Fcmsc.) 
host : stalks of Festuca sp. 
loc.: Ásotthalom, Emlékerdő, 11 Sept. 1964 — several live ÇÇ in ovisacs during 
oviposition. 
This species widespread in Europe has also been reported f rom numerous 
localities in Hungary ( K O S Z T A R A B 1955, 1956, 1959, E R D Ő S 1957). 
Fami ly : Diaspididae 
1 2 . Leucaspis loewi C O L V É E 
host : Pinus silvestris L. 
loc.: Ásotthalom, Emlékerdő, 12 Sept. 1964 numerous second ins tar larvae 
and ÇÇ. 
This widespread species has been reported f r o m numerous localities in 
Hungary ( K O S Z T A R A B 1956, 1959). 
13. Chionaspis salicis (L.) 
host : Populus tremula L. 
loc.: Ásotthalom, Emlékerdő, 12 Sept. 1964 — numerous ÇÇ. 
The species is widespread in Europe, and known from various regions of 
Hunga ry ( K O S Z T A R A B 1 9 5 6 , 1 9 5 9 ) . 
1 4 . Quadraspidiotus gigas ( T H I E M . , G E R N E C K ) 
host : Populus tremula L. 
loc.: Ásotthalom, Emlékerdő 12 Sept. 1964 — numerous ÇÇ with deposited 
eggs. 
The species is widespread in Europe, repor ted from various places of 
Hungary ( K O S Z T A R A B 1 9 5 5 , 1 9 5 6 , 1 9 5 9 ) . 
Conclusion 
To sum up, on the basis of K O S Z T A R A B ' S publicat ions ( 1 9 5 5 , 1 9 5 6 , 1 9 5 9 ) , 
the number of scale insects known from Hungary , i t may be said tha t the 
number of 73 species (not including glass-house species) reported up till 1959 
has now been increased to 82. Out of 9 species new for Hungary 4 belong to 
the family Pseudococcidae, 3 to the Eriococcidae and 2 to the Coccidae. 2 species 
new to science belong to the genera Trionymus B E R G , and Atrococcus GouX. 
Besides determining scale insects new for the Hungarian fauna the 
information concerning the occurrence and biology of several l i t t le known 
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species has been enlarged and enriched. Thus for example t he Mirococcus 
clarus B O R C H S . , Mirococcopsis stipae B O R C H S . , Rhizococcus cynodontis ( K I R I -
C Z E N K O ) , Lecanopis festucae B O R C H S . and Parafairmairia delicata B O R C H S . 
have been determined for the f i r s t time outside the U.S.S.R. 
Stipa capillata L. has proved to be a ve ry interesting hos t : 4 species of 
two different families have been determined on it . 
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BIOCHEMICAL PROCESSES OF VERNALIZATION 
V. F O R M A T I O N A N D LOCALIZATION OF R I B O N U C L E A S E I. 
B y 
M . D É V A Y 
• 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN 
ACADEMY OF SCIENCE, MARTONVÁSÁR 
The conditions of localization and formation of r ibonuclease I supposedly taking 
part in the process of vernalization, h a v e been studied. I t has been establ ished that 
ribonuclease I which is produced under colt effect, gets local ized in the thalamus t ip and 
its act iv i ty develops in homogenate and in two steps. It has also been proved tha t for 
its formation, several components have t o be present s imultaneously , among others a 
protein basis and an e n z y m e or an e n z y m e system. The r ibonuclease I act ivat ing system 
is active at a temperature around 0°C, and with the synthes i s of ribonuclease I it takes 
part in the metabol ism of vernalization. 
Introduction 
In our previous pape r (DEVAY, 1965) we proved t ha t the biochemical 
mechanism of vernalization was par t ly bound to nucleic acid metabolism. 
In the course of vernalizat ion specific proteins get synthesized, among others 
a form of RNase taking p a r t in RNA metabolism and being very active even at 
low tempera ture (0°C). On the basis of the temperature and inhibitory condi-
tions of its formation, th i s RNase called by us RNase I , is likely to t ake part 
directly in vernalization metabolism. I n our present pape r we want to report 
oil our fu r ther investigations concerning the format ion and localization of 
RNase I . 
Material and Methods 
For preparing the exper imental plant material the seeds of winter wheat В 1201 had 
been swelled for 12 hours a n d then, after sterilizing with sterogenol germinated at 20°C for 
36 hours (36-hour embryos). In the case of vernalization the seed material thus prepared had 
been kept in refrigerator at a temperature of 0°C for the time required. 
According to the character of invest igat ions , the embryos were isolated from untreated 
seed material or from a mater ia l that had been vernalized for 14 days , and were t h e n homo-
genized in 0.01 M pH 6 citrate buffer. 
For s tudying green p lant material, after swelling, germinat ing and vernalizing, respec-
t ively, the seeds were put in to perlite and then, w h e n sprouting, t h e seedlings were raised on a 
Knop culture-fluid being supplemented with A — Z solution in an air conditioned chamber, 
i l luminated artificially and at 8-hour daily l ight , at 12°C for 20 days . By this t ime the first 
leaf of the seedling was qui te developed, the second was semi-developed, but the t ip of the 
third leaf was not yet visible. After the 20 days had elapsed, the seedlings were washed out of 
the perlite and then the shoot - t ip , the first leaf and the roots were isolated. F r o m these 
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organs a homogenate was prepared w i t h 0.10 M citrate buffer, pH 5.6 a n d this was used for 
our further studies. 
Pre-incubation: The aim was t h e formaticn of R N a s e in homogenate . The homogenate 
w a s kept for the sui table time, as s h o w n in the Tables, in refrigerator a t 0°C . Under aerob 
condit ions, from t i m e to time (every 30 minutes) air was bubled through the homogenate, whi le 
under anaerob condit ions , what had previously been boi led out thoroughly, was homogenized 
in buffer and the homogenate was cut o f f the air. 
Fractionation of protein with (NHi)2SOi. 2500 untreated, 36-hour old seedlings were 
homogenized in 200 ml 0.01 M citrate buffer , pH 6, then , w i t h cooling, a m m o n i u m sulfate was 
a d d e d gradually to the solution in a quant i ty so as t o obtain a saturation of 20%. Once the 
precipitate had been separated, the a m m o n i u m concentration was raised gradual ly to 30, 45, 60 
a n d 80% and the precipitates being separated at the different levels, were centrifuged and 
disso lved in 50 ml 0 .01 M pH 6 citrate buffer separately. The precipitates of the fractions were 
condensed in refrigerator at 0°C , for 6 hours. 
Determination of RNase activity. T h e activity of R N a s e was determined in spectrophoto-
m e t r i c way relying o n basis-release. A s substrate yeast nucle ic acid of 0 . 2 % was used that had 
b e e n previously purif ied by repeated precipitation. 1 ml homogenate (wi th a protein content of 
a b o u t 10 mg) was measured into the centrifuge tube, t h e n 1 ml 0.2% so lut ion of RNA in 0.1 M 
c i trate buffer, p H 5.6, was added. T h e temperature of b o t h the homogenate and of the nucleic 
a c i d solution was set for 0°C . The unbreacked R N A was precipitated w i t h hydrochloric e thanol 
o f — 10°C (100 ml cc HCl, 1000 alcohol of 96%). The precipitate had been condensed at — 10°C 
for 60 minutes and t h e n was centrifuged. The supernatant was diluted w i t h water in 1 : 5 rat io 
(2 ml supernatant, 10 ml water). The quant i ty of l iberated bases was measured with spectro-
photometer at 260 millimicron, and e v a l u a t e d on the basis of the standard curve. Parallelly the 
q u a n t i t y of soluble protein was de termined and the a c t i v i t y values ind ica ted in the broken 
u p y RNA/100 mg protein/60 minutes relations. Errors of the determinat ions did not exceed 
t h e ± 2 . 5 per cent. Natural ly , in the m e a n s of biological repetitions absolute values show great-
er oscillation, however , changes can a lways be reproduced with identical character. In our 
conclusions, disregarding the numerical values of the biological repetitions, only the character 
of alterations have been evaluated. 
When apply ing inhibitors a n d dehydroascorbic acid (DHA), chemica ls were brought 
i n t o homogenate in the amounts as s h o w n by the Tables. In the case of D H A , taking into con-
sideration the decomposit ion of the chemical , the quant i t ies presented in t h e Tables indicate 
o n l y those introduced and not the D H A concentrations being actually present . Direct D H A 
determinations were not performed. 
Results and Discussion 
a) Localization of RNase I 
In our previous work ( D É V A Y , 1 9 6 5 ) we evinced the presence of RNase 
I in the vernalizing В 1201 embryos . Now we have examined t ha t in which 
organ of the seedling and of t h e young wheat p lant with two leaves, respec-
t ive ly , the developing enzyme is being localized. The results of our experiments 
a re summarized in Table 1. 
The 36-hour embryos were separated in to two parts, t he radicle and the 
plumule containing also the shoot- t ip. When being unt rea ted , in neither of 
t h e m could ac t iv i ty be proved while in the case of embryos being vernalized 
fo r 14 days, ac t iv i ty appeared in the plumule. In the green seedlings being 
unt rea ted , no RNase activity could be proved at the shoot- t ip at 0 ° C. 
W i t h seedlings vernalized for 14 days, high-degree activity could be proved in 
t h e shoot-tip. In the 1st leaf and t he root no ac t iv i ty could be observed. 
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Table 1 
Localization of RNase I in the 36-hour wheat embryo 
and in seedlings with two leaves 
A c t i v i t y 
The state of the plant Part of the plant 
Vernalization 0 day Vernalization 14 days 
36-hour embryo plumule 
radicle 
982 
Seedling with two leaves 
shoo.-tip 
first, developed leaf 
root 
9.200 
Treated plant material: 36-hour embryo and seedling with two leaves. Detai led descrip-
tion in „Material and Methods" 
Homogenate: 10 m g protein per ml in 0.10 M citrate buffer, pH 5.6. In the case of the 
thalamus tip: 5 mg protein per ml 
Determination of R N a s e activity: Incubation 60 min. , at 0°C; for particulars see: 
"Material and Methods" 
Act iv i ty: gamma R N A / 1 0 0 mg protein/60 min. 
Cold-effect has produced RNase activity and the formation of enzyme 
act ivi ty only in shoot-t ip and plumule if the latter contained the shoot- t ip, too. 
Thus, RNase I appearing under cold-effect and being very active a t 0° C, is 
localizing in the shoot- t ip . 
Preliminary experiments have proved that the ac t iv i ty of RNase I might 
be brought about to a cer tain degree a t low temperature (0° C) also in homogen-
ate viz., enzyme act ivi ty does appear in homogenates kep t at a t empera ture of 
0° C. We have had, therefore, fu r ther investigations on the conditions of the 
initial development of RNase I, the results of which are summarized in Table 2. 
In the Table i t can be well observed that in t he homogenate marked 
with "Contro l" , the R N a s e activity is forming in two steps. The f i rs t one comes 
into existence in the 0—4 hours of pre-incubation, while between 4 — 8 hours 
the format ion of the second step can be observed. Af t e r the 8th hour of pre-
incubation the act ivi ty is quickly diminishing, most probably as a result of 
secondary processes. Therefore, fu r the r evaluation had to be closed up by the 
8th hour of incubation. 
The application of 2.4 dinitrophenol (DNP) had had no effect on the 
formation of the f i r s t s tep, while t h e second one has utterly dropped our. 
A similar phenomenon can be observed also in the presence of A g N 0 3 or Hg-
acetate. DHA kept in low concentration (20 у/ml), does stimulate the for-
b) Formation of RNase I in homogenates 
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Table 2 




A c t i v i t y after 
0 2 4 6 8 10 24 
-hour pieincubation 
Control 200 208 340 340 140 70 
D N P 50 200 260 180 160 40 40 
ATP 50 - 180 200 320 300 130 80 
DHA 20 — 190 210 430 450 150 90 
DHA 200 — — — — — — . . . 
DHA 400 — — — — — — — 
AgNOa 25 
— 
160 220 120 100 100 80 
Hg-acetate 250 190 210 80 
— — — 
Treated plant material: 36-hour unvernalized embryo. 
Homogenate: 10 mg total protein per 1 ml in 0.01 M citrate buffer, p H 6. 
Preincubation: 0, 2, 4, 6, 8, 10 and 24 hours at 0 C° in the presence of compounds 
mentioned for rendering possible the formation of RNase I. This preincubation was followed b y 
the determination of enzyme activity. 
Determination of RNase act iv i ty: Time of incubation 60 mill., at 0 C°. Particulars in 
"Material and Methods". 
Activity: g a m m a RNA/100 mg protein/60 min. 
Aerob conditions. 
Table 3 
Effect of dehydroascorbic acid on the formation of the RNase I 
under aerob and anaerob conditions, in homogenate 
DHA 
eonc./ 
A c t i v i t y af ter 
-hour incubation 
a Ь a ь 
-
ь a ь 
0 126 120 200 110 90 40 
12 — — 140 130 300 120 70 50 
25 — — 130 128 550 100 20 40 
50 — — 130 130 350 120 30 40 
100 280 
Treated plant material: 36-hour embryo. 
Homogenate: 10 mg total protein per 1 ml in 0,01 M citrate buffer, p H 6. 
Preincubation: 0, 3, 8 and 24 hours at 0°C, in the presence of different quantities of 
D H A , to render possible the formation of RNase I. — Preincubation was fol lowed by the deter-
minat ion of RNase I act ivity . 
Determination of RNase I ac t iv i ty : Time of incubation 60 min, at 0°C; for particulars 
see: „Material and Methods" 
Activity: g a m m a RNA/100 mg protein/60 min. 
a; under aerob conditions, b; under anaerob conditions. 
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mation of the second step, b u t proves to be ineffective wi th the f i rs t one. In 
higher concentration it thoroughly inhibi ts the format ion of RNase. 
The effect of varying D H A concentrations is interest ingly shown b y Table 
3. In it we have illustrated, applying di f ferent DHA concentrations, the forma-
tion of the f i rs t and second activity steps under aerob and anaerob condit ions. 
The rise of DHA concentrat ion w i thou t pre-incubation, does not produce 
enzyme act iv i ty . It has also proved ineffective on the format ion of t he f i rs t 
step (in case of applying 3-hour incubation) with an increase of DHA up to 50 
gamma/ml concentration. While the second step is developing (8-hour incu-
bation), under aerob condit ions, the increasing quanti ty of DHA has — on the 
basis of the max. curve — a marked influence on the format ion of ac t iv i ty . 
The max imum has appeared with 25 gamma/ml concentrat ion. Anaerob condi-
tions have no influence on the formation of the first s t ep , while they ent i re ly 
inhibit the developing of t he second s tep . 
On the basis of the applied inhibi tors and DHA as well as of the aerob 
and anaerob system, the format ion mechanism of the two steps is, presumably 
and part ial ly, different. V E N E T I A N E R S T R A U B ( 1 9 6 5 ) , K R A U S E — V E N E T I A N E R 
— S T R A U B ( 1 9 6 5 ) have p roved that in pigeon pancreas t he re can be evinced an 
enzyme act ivat ing the reduced RNase. Only in the presence of DHA can t h a t 
enzyme exert its effect, t h o u g h the high D H A concentrations inhibit i ts activ-
ity, and D H A is not l ikely to be the coferment of t h a t particular enzyme. 
In the authors opinion, D H A canfirst func t ion as oxidizing agent , t ransforming 
the developed SH groups in to S—S bonds. The enzyme act ivi ty , on the other 
hand, consists of settling sui tably the S — S bonds tha t h a d developed due to 
faulty oxidations, and t h u s , of the evolving of RNase ac t iv i ty . They presume 
tha t RNase activation migh t be accomplished similarly also under n a t u r a l 
conditions, s tart ing f rom t h e reduced or oxidized protein chains. 
I t can be assumed t h a t in our case t he protein basic molecule of RNase 
I must have been present, in very small quantities, b o t h in oxidized and in 
reduced form, before the s t a r t of vernalization, and it f i r s t developed f rom 
oxidized molecules rendered stable with S—S bonds, and then in the second 
step, from the reduced-type SH-base prote in . This might be an explanat ion 
for the fact t h a t the format ion of the f i rs t s tep was inf luenced neither by anae-
rob conditions, nor energy-transport , nor t he inhibitors of the SH group, while 
on the other hand, the same exerted an obvious influence on the format ion of 
the second step. For the format ion of t he f i rs t step no oxygen is needed. The 
more impor t an t is its role with the fo rmat ion of the second step, where it 
cannot be replaced with t h e addition of D H A . Thesecond step has come in to 
being in the presence of dehydroascorbic acid but under anaerob condit ions, 
it has failed to come abou t . DHA can exer t its effect only in the presence of 
oxygen and thus , the idea of Venetianer and co-workers, so (1965) as t o esta-
blish direct contact between SH and the oxygen of the air, seems to be re levant . 
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с) Examining the RNase I activating enzyme and the basic protein 
On ground of what h a d been said previously, it could be assumed t h a t 
RNase I s t a r ted from some base-protein in one or more s teps , and this process 
was rendered possible by a temperature a round 0° C. So t h e question arose 
whether this activating f r o m the base-protein was of enzymat ic character? 
As to decide t he problem, we have examined the RNase ac t iv i ty of proteins 
precipitating a t different (NH 4) 2S0 4 sa tura t ion levels a f t e r 6 hours of pre-
incubation. The solutions of protein f ract ions have been mixed also wi th 
one another, t h u s trying to disclose whether t he activating system consists of 
one or of two components. O u r results are shown in Table 4. 
Table 4 
Formation of the activity of RNase in different protein fractions 
(NH4)aS04 












— — — 
Homogenizing: in 0,01 M citrate buffer, pH 6; 2500 36-hour untreated embryos in 200 ml 
buffer. 
Fractionation: The whole material fractionated with/NH 4 / 2S0 4 . The given saturation 
levels were set w i t h stable ammonium sulphate. In order to get the precipitate separated, the 
solutions were placed into refrigerator for 6—6 hours at 0° C. The precipitated protein fractions 
were dissolved each in 50 ml 0,01 M citrate buffer, p H 6. 
Preincubation: The solution of the precipitates getting separated at different saturation 
levels, were admixtured in quantit ies of 5—5 ml. W i t h each variant 250 gamma D H A was 
added to the solutions; incubation was carried out for 6 hours under aerob conditions so that 
RNase I might develop. The determination of the R N a s e I activity took place after prein-
cubation. 
Determination of RNase I act iv i ty: Time of incubation 60 min., a t 0° C. Particulars in: 
"Material and Methods". 
Activity: (numerical value g iven in the Table) gamma RNA/100 m g protein/60 min. 
Without preincubation wi th none of the fractions was found act iv i ty . — = 0 act iv i ty . 
In the Table we have illustrated the RNase activity of the precipitates 
being separated at different ammonsulfate level and measured at 0° C. W h e n 
having mixed protein-solutions, RNase ac t iv i ty did not appea r more than twice 
af ter preincubation. High ac t iv i ty developed at the 3 0 % saturation level, 
and when mixing the protein solutions tha t had precipitated a t the 60% sa tu-
ration level, while a lower appeared at mis ing the proteins of t he 30%-and 8 0 % 
levels. The solutions of proteins precipitating a t these sa tu ra t ion levels, did no t 
show activity b y themselves, therefore, i t was presumable t h a t only the two 
fractions toge ther contained t he components needed for t h e formation of t he 
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active enzyme. We have succeeded in evincing the f inding t h a t for the fo rma-
t ion of the act ive RNase, a t least two components are required, most p robab ly 
a base-protein and an enzyme, still on the basis of the above , we have fai led to 
f ind out in which fraction these could be available. 
For fu r the r elucidation of the problem, — availing ourselves of the obser-
vations of K R A U S E — V E N E T I A N E R — S T R A U B (1965) according to which D H A 
oxidizes the reduced ribonuclease that can now be ac t iva ted by the enzyme 
without the presence of D H A , — we assumed tha t when add ing DHA separa te ly 
to the fractions previously, i t woidd be possible to decide, a f t e r having remoned 
DHA, tha t in which fract ion we might reckon with the presence of the base-
protein and in which of the eventual presence of the ac t iva t ing enzyme. Thus , 
af ter f ract ionat ion, to the half of each solut ion 125 gamma/25 ml D H A was 
added, then precipitating was repeated in order to obtain t h e oxidized compo-
nent free of D H A ; then the proteins t reated with DHA a n d precipitated a t the 
30 and 60% saturat ion level, were again r eac ted with one another in DHA-f ree 
medium. The results are shown in the d a t a of Table 5. 
Table 5 
Effect of DHA treatment on the RNase activity of proteins getting 
separated at 3 0 % ( I ) and 6 0 % ( I I ) saturation levels 
Treatment Activity 
I—Ii 98 
I—II ( D H A ) 92 
I—(DHA)—II 163 
I—(DHA)—II (DHA) 169 
Homogeniz ing: in pH 6 0 .01 M citrate buffer. — 2500 unvernal ized embryos in 200 ml 
end-volume. 
Fract ionation: The whole material fractionated. First the so lut ions were saturated wi th 
ammonsulfate to a 20% saturation level. After t h e separation of the precipitate centr i fuging 
was performed. The saturation l e v e l was then raised t o 30%; the f rac t ion separating t h e n is 
Fraction I. After separating Fract ion I, the saturat ion level was raised to 45%, and fo l lowing 
the separation of the precipitate, centrifuging was performed. After centrifuging the sa turat ion 
level of the supernatant was raised to 60%. The frac t ion getting now separated, is Frac t ion II. 
The two fractions were dissolved in 50 ml 0.01 M c i trate buffer, p H 6, and the solutions were 
then halved. 
Treatment wi th DHA: W e added to the buffer-solution of the precipitates I and II 125 
(25 ml DHA. We let it stand up for an hour in refrigerator at 0° C, t h e n the required sa turat ion 
levels setting repeatedly with a m m o n i o n sulfate, the proteins were precipitated. As done after 
the first fract ionation, it was t u r n e d into solution.) The marking D H A in brackets a f t er the 
R o m a n numerals show the dehydroascorbic acid t rea tment . 
Preincubation: 5—5 ml of fractions I and II treated and untrea ted with D H A were 
mixed and preincubated under aerob condition for 6 hours at 0° C. R N a s e activity was deter-
mined from the preincubated mix ture . 
Determinat ion of RNase U act iv i ty: Incubat ion time 60 min.; particulars in: "Mate-
rial and Methods". 
Act ivi ty: The numeric va lue shown in the T a b l e , gamma R N A / 1 0 0 mg protein/60 min . 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
9 2 M. DÉVAY 
With t h e proteins separa t ing at the 3 0 % saturat ion level, a previous 
DHA t r ea tmen t resulted in a n intensive increase of R N a s e activity fo rming 
due to pre-incubation. The D H A t rea tment of proteins precipitating a t t he 
6 0 % saturat ion level, did no t enhance the act ivi ty in the case when the pre-
incubation p a r t n e r was the protein separat ing at 30% saturat ion level still 
not being t r ea t ed by DHA. F r o m all these d a t a we might conclude t h a t b o t h 
the oxidized and reduced (oxidizable with D H A ) base-proteins are among the 
proteins precipi tat ing at the 3 0 % saturation level, while t h e activating enzyme 
or enzyme-system are among those separat ing at the 6 0 % saturation level. 
Thus, we have managed to render plausible, also in plants , the existence of a 
system, similar to the RNase activating sys tem of animal organism. Unfor tuna-
tely, our effor ts concerning t h e isolation of t he individual components, have 
no t yielded results so far . 
By br inging about the active form of RNase I, t he RNase ac t iva t ing 
system takes most probably a direct p a r t in vernalization as an essential 
edement of t he latter. Pa r t of the base pro te in serving for the synthesis of 
RNase, — at least as much as is needed for init ial enzyme formation, — gets 
synthesized dur ing germination and therefore, in our opinion, the start of ger-
mination is necessary for t he receipt of vernalization s t imulus . Later, dur ing 
vernalization there ensues a probable re-synthesis of the base-protein. I n our 
previous publicat ion (DÉVAY, 1965) we established tha t t h e increase of R N -
ase activity did not occur when applying pro te in and nucleic acid inhibi tors ; 
we, therefore, come to the conclusion t h a t here the fo rmat ion of active en-
zyme was the result of the protein synthesis process t a k i n g place in vernal i -
zation. In our present examinat ions it has been proved t h a t a small p a r t of 
both the base-molecule needed for the fo rmat ion of act ive RNase molecule 
and the ac t iva t ing enzyme or enzyme sys tem are formed dur ing germination, 
while their m a j o r part gets a l ready synthesized in the course of vernalization. 
The fo rmat ion of the act ive RNase I molecule, however, is a process 
brought about b y cold-effect. Table 6 i l lustrates these conditions. Here chloram-
phenicol and 2.4 dinitrophenol have been added partly r igh t after swelling, 
par t ly in the 24th hour, and t h e formation of enzyme ac t iv i ty was measured 
in the first 12th hour of cold-treatment and t h e n on the seven th and 14th day . 
The d a t a of the Table show that only 10% of the m a x . enzyme ac t iv i ty 
measured on t h e 14th day,is being formed in t h e first 12 hours of cold-treatment . 
There appears some difference between t he effect of inhibi tors applied a t t he 
t ime of swelling and in the 24 th hour of germination i.e. 12 hours before the 
s ta r t of cold-treatment. When applying chloramphenicol in the 24th h o u r of 
germinating, 81.9 and, in t he case of D N P , 50.8% act ivi ty will appear, while 
the effect of inhibitors applied a t the time of swelling, is substantial ly grea ter . 
If we consider t h a t in the f i r s t 12 hours only about 10% of the max. ac t iv i ty 
developing in the second week, will appear and DNP appl ied at the t i m e of 
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Table 6 
The formation of RNase I activity when applying chloramphenicol 
and dinitrophenol inhibitors 
Vernalization 
Variant 12 hours 7 days 14 days 
activity % activity % activity % 
Control 1.2 100 4.8 100 12.2 100 
Chloramphenicol 
a 0.3 25.0 1.2 25.0 3.9 31.9 
4.1 32.0 b 1.0 81.9 2.5 52.0 
a 0.1 10.0 0.3 6.9 1.0 8.1 
2 .4—DNP 
b 0.7 50.8 0.9 19.1 1.6 13.1 
Application of inhibitors: Chloramphenicol 0 .10% 2.4-dinitrophenol (DNP) 0.01 
a: applied at the t ime of swelling b: applied in the 24th hour of germination 
Determination of homogenization and enzyme activity. See in: "Material and 
Methods". 
Activity: gamma RNA/mg protein/60 min. 
swelling causes 9 0 % inhibition, while tha t being added in t he 24th hour of 
germination causes but 50% of inhibition, — on ground of the above, we might 
suppose tha t only about 10% of the RNase I base-protein could have been 
synthesized in t he course of germination and 90% was being formed, presum-
ably, during vernalization. I n view of the fac t that , as previously proved, 
D N P inhibited only the second activity t h a t had presumably started from S H 
protein, on the hasis of the 50 .8% inhibition as compared t o the control, we 
m a y suppose t h a t about 50% of the base-molecules getting synthesized dur ing 
germination, is present in the form of S—S protein. 
Naturally, the developing enzyme ac t iv i ty inhibitions, under the effect 
of chloramphenicol, DNP, acridine orange and tripaflavine applied in the course 
of vernalization, one result of which was also the decrease of RNase I ac t iv i ty 
( D É V A Y 1965), cannot be confined exclusively and entirely to the protein 
base molecule. The inhibition of the synthesis of the act ivat ing enzyme is also 
possible. The elucidation of the la t ter and of t he relations between the protein 
base molecules gett ing synthesized during germination and vernalization, will 
be the subject of our fu r the r investigations. 
According to our present hypothesis, RNase I gets fo rmed through t he 
contribution of a base-protein, an enzyme or enzyme systems. This development 
is a process needing a considerable quant i ty of oxygen which explains, among 
others, the oxygen-sensibility of vernalization processes. 
I t is questionable whether the base protein is suitable, specifically, for 
the formation of RNase I, and whether the other RNase sys tems in the whea t 
embryo (DEVAY, 1965) are b rough t about by the same ac t iva t ing enzyme sys-
t em. The elucidation of these problems requires further series of experiment. 
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Conclusions 
Localization and conditions of format ion of the RNase enzyme I , taking 
part presumably in the process of vernalization, have been studied in winter 
wheat В 1201. 
We have established t h a t the ribonuclease I b rough t about unde r the 
influence of cold-effect, gets localized in the shoot- t ip. Up to a certain 
degree its formation gets accomplished also in homogenate at a t empera ture 
of 0 °C. The activity of RNase I develops in the homogenate in two steps. The 
development of the two steps is likely to occur on the basis of different mecha-
nisms. At t he beginning of cold-effect, t he development of the first s tep is a 
process not requiring oxygen and is not influenced by SH inhibitors. The forma-
tion of t he second step, however, is a process requiring a considerable quan t i t y 
of oxygen and is not inf luenced by SH group blocks. In low concentration, D H A 
does s t imulate the process. I t has been evinced tha t for the development of 
RNase I t he joint presence of several components is necessary, among others 
that of a protein base and an enzyme or enzyme system. Thus , we have succeed-
ed in evinding the presence of RNase ac t ivat ing systems, t h a t has been recently 
found in an imal organism, also in plant organism. 
The RNase act ivat ing system exerts its effect a t a temperature around 
0° С and takes part in the metabolism of vernalization. 
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MORPHOLOGICAL AND CYTOLOGICAL 
CHARACTERISTICS OF A FEW HYBRID SPECIES OF 
T. TIMOPHEEYI ZHUK. 
A . B E L E A 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY 
OF SCIENCES, MARTONVÁSÁR 
The present s t u d y treats the morphological and cytological characteristics of the 
and succeeding generations of various hybrid species of T. timopheevi Zhuk. The 
p lants of the first generation may be distinguished by their uniformity and intermediate 
character while the F„ generation of the studied hybrid species shows an extremely 
great segregation. Extens ive aberrations in reduction division were observed whenever 
there was a difference in both the genome homology and chromosome number of T. 
timopheevi Zhuk. and its parental pair. 
As it is generally known tetraploid T. timopheevi Zhuk. plays an impor-
t an t role in improving the resistance of wheat. The species found growing wild 
among the cultivated wheat of western Georgia in 1928 by Z H U K O V S K Y , as 
well as T. monococcum L., are known throughout t he world to be resistant to 
all diseases. Due to t h e difficulties of crossing it is not easy to t ransmit the 
i m m u n i t y of this species to T. aestivum L. Breeding work is complicated by 
several of its unfavourable properties which can be eliminated by lengthy 
selection. 
Most authors, among them K i s s (1953, 1956), L E L L E Y (1953), P R I D H A M 
(1953), S K U R I G Y I N A (1958), Y A V I L O V (1949), Z A H A R J E V S K I (1950), etc., who 
studied crosses with T. timopheevi Zhuk . generally examined the intermediate 
character of F1 hybrids. Certain authors ( I S E N B E C K R O S E N S T I E L 1 9 5 0 , O E H L E R 
1956, S C H E I B E 1951 etc.) distinguish the true intermediate type f rom the appar-
ent intermediate character in which only a part of the features are intermediate 
and one maternal pa ren t becomes the dominant for certain morphological 
features. Since the p lan t s inherit a pa r t of the dominant features of both par-
ents, t h e y give the impression of an intermediate type . 
Depending on t h e species used, the F2 generation of crosses with T. timo-
pheevi Zhuk. showed an entirely different segregation. Accounts of the great 
diversity of hybrid progeny obtained when crossing parental species of extre-
mely diverse characteristics can be found in l i tera ture ( R A J H Á T H Y 1 9 5 5 , 
C I K O V 1 9 6 1 , Kiss 1 9 5 3 , YAVILOV 1 9 4 9 etc.) 
B y 
Introduction 
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Another great hindrance in the fur ther propagation of hybr id species of 
T. timopheevi Zhuk. is the large percentage of sterili ty occurring in the first 
and subsequent generations. In most instances this phenomenon is caused by 
meiotic aberrations. 
Researches have intensively studied the chromosome pairing of hybrids 
originating f rom crosses of T. timopheevi Zhuk. with tetraploid series and with 
species having a different number of chromosomes ( K I H A R A 1934, K O S T O F F 
1937a, b, S A C H S 1953). W A T A N A B E (1953) and W A T A N A B E - M U K A D E (1955) 
no ted univalent, 1—2 tr ivalent and quadrivalent chromosomes in the meiosis 
(metaphase I) of F4 hybrids of the T. timopheevi Zhuk. X T. aestivum L. combi-
na t ion . W A G E N A A R (1961) found, in addition to univalence, chromosome frag-
m e n t in the meiosis of the T. timopheevi Zhuk. X T. durum Desf. hybr id species. 
This s tudy will contain the morphological and cytological characteristics 
of only a few hybr id species of T. timopheevi Zhuk. 
Material and Conditions 
For crossing I have used T. timopheevi Zhuk. v. typicum, a variety which is characterized 
b y being strongly pubescent . 
In order to reach the theoretical and practical goals I crossed the T. timopheevi Zhuk. 
species primarily w i t h T. carthlicum N e v s k i v. stramineum. T. durum v. affine and the Vernal 
cultivar of the farrum variety of T. dicoccum Schiibl. species besides the better known varieties 
of T. aestivum L. 
The Fj and following generations of the planted hybrids were individual ly examined 
a n d studied. 
In treating the laboratory results I shall include in the present s tudy, f r o m among the 
t rea ted fertures and in addition to the characters of the heard types of hybrid species, a) the 
f o r m of grains and angle of the germ, b) the form of the f lume and its hairiness, the presence of 
awns , the size of the glume shoulder, i ts teeth , etc. 
In addition to the number of chromosomes I took into account the meiot ic aberrations 
( such as univalent chromosomes, chromatin bridges, chromosome fragments, chromosome rings 
e tc . ) during the cytological examinat ions . Microscopic preparations were made w i t h the aceto-
carmine quick method. Pollen was e x a m i n e d with a Lumipan microscope at a magnification of 
10 X 8. By fertile pollen I mean regular shaped pollen grains well-stained wi th aceto-carmine. 
Results and Discussion 
Morphological characteristics of hybrid species 
In my experiments I found the plants of most hybrid species of T. timo-
pheevi Zhuk. to be uniform. The head type of the f i rs t generation had an inter-
mediate character although for instance the hairiness of the glume, auricule 
a n d leaves of the maternal p lan t as well as the awning of the glumes were 
equally found on plants of the f i rs t generation of the T. timopheevi Zhuk. X T. 
carthlicum Nevski cross, a l though not so marked as on the paren ta l species 
(Fig. 1). 
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According to my examinations the hairiness on the glumes of T. timophe-
evi Zhuk. was somewhat weaker than the hairiness found on other par ts of the 
plants. 
I have also studied the form of grain and glume of different hybr id spe-
cies. When examining f r o m above the caryopsis of the f i rs t generation of T. 
Fig.l. Intermediate F[ head type of the T. timopheevi Zhuk. X T. carthlicum Nevski cross 
timopheevi Zhuk., X T- carthlicum Nevski, I discovered that-irregardless of the 
years — the grains pointed at both ends were similar to the T. timopheevi 
Zhuk. The pointedness of the base is much more marked . To a certain ex ten t 
this form of grain is characteristic of the reciprocal crossing of this par t icular 
combination and moreover of the T. timopheevi Zhuk. X T. dicoccum Schiibl. 
and T. timopheevi Zhuk. X T. durum Desf. combinations. The tips of the caryo-
pses of T. timopheevi Zhuk . X T. aestivum L. were r a the r angular. At t he same 
time a considerable percentage of even t he F2 and F 3 generations of T. timophe-
evi Zhuk. X T. carthlicum Nevski, T. timopheevi Zhuk. X T• dicoccum Schiibl. 
and T. durum Desf. X T. timopheevi Zhuk. combinations was found t o have 
grains wi th angular t ips . 
The angle of germs a t the F1 grains of T. timopheevi Zhuk. X T. carthli-
cum Nevski and T. timopheevi Zhuk. X T. durum Desf crosses is generally small 
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(under 45 degrees). On the other hand the angle of germs of the F t grains of 
T. durum Desf. X T. timopheevi Zhuk. was larger (between 45 and 55 degrees). 
The angle of germs of the grains varied in t he F2 and F 3 generations. 
I also examined the shape of the glume. The Fj generation of all T. carthli-
cum Nevski combinations had definite acute glume shoulders and shorter or 
longer awn s t u b s (4 — 12 mm.) . The relatively long awns of these hybrids are 
characteristic of the T. carthlicum Nevski species which has very long glume 
Fig. 2. Branching and compact head type in the F 2 generation of T. carthlicum Nevski x T. 
timopheevi Zhuk. 
awns (averaging 45 mm.) and slightly round glume shoulders. The glume form 
of the major i ty of the first generation of T. timopheevi Zhuk. X T. dicoccum 
Schiibl. was also similar to T. timopheevi Zhuk . There are, however, a small 
number of awnless glumes almost totally lacking shoulders and resembling the 
glumes of T. dicoccum Schiibl. These glumes almost entirely lack teeth and only 
t he small b lun t end of the glumes showed t he place of the awnlike processes. 
In addi t ion to acute shoulders, a great number of glumes have bevelled 
shoulders, are lance-shaped, possess weakly or strongly curved teeth in the F 2 
and F3 generat ions of the ma jo r i ty of the above hybrids. 
The T. timopheevi Zhuk. and T. aestivum L. parental species have only 
slightly noticeable awnlike processes and acute glume shoulders. T. monococ-
cum L. has po in ted , short t ee th and arched acute glume shoulders. 
With t h e exception of the in termedia te type individuals appearing, 
occasionally p l a n t s of identical type could ha rd ly be found in the F2 generation 
of T. timopheevi Zhuk. combinations. P lants similar to the parents were also 
uncommon. This equally occurred when crossing parental species with identical 
and different numbers of chromosomes. In addit ion to their possible practical 
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significance, these new types and forms may be of importance primarily for 
evolution. For ins tance among t he 1030 F2 p lan ts of the T. timopheevi Zhuk. X 
T. carthlicum Nevski crossing I found compact awned glumes, branched heads 
Fig. 3. Twin heads found in the F2 generation of T. carthlicum Nevski X T. timopheevi Zhuk. 
Fig. 4. F t and F 2 head types in the T. timopheevi Zhuk. x T. dicoccum Schiibl. cross (from lef t 
to right, 2nd, 5th and 7th speltoid) 
(Fig. 2) and twin heads (Fig. 3). New types also occurred in the second genera-
t ion of T. durum Desf. X T. timopheevi Zhuk. and T. timopheevi Zhuk X T. 
dicoccum Schiibl. combinations. The latter crossing has resulted in 3.6% of the 
182 plants having speltoid heads in spite of t he fact that bo th parents have 
compact heads (Fig. 4). 
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Fig. 5. Speltoid, dicoccoid, and compact head types, as well as the one suggestive of T. durum v. 
leucomelan, found in the F 3 generation of the T. carthlicum Nevski X T. timopheevi Zhuk. cross 
Later generations of the above combinations also showed a great diver-
sity of forms. In the F 3 generation of T. timopheevi Zhuk. X T. carthlicum 
Nevski short-awned speltoid, awnless dicoccoid, compact heads were found 
as well as those resembling the leucomelan variety of T. durum Desf. (Fig. 5). 
Cytological examination 
According to observations both in Hungary and abroad not all pollen 
of the various hybr id species and even of the Triticum L. species is viable 
(Table 1) in spite of normal fertility. 
According to m y observations pollen sterility was essentially increased 
in the F t generations of the various hybr id species of T. timopheevi Zhuk. 
(Table 2). The pollen of the Fx hybrids of the T. timopheevi Zhuk. X T. mono-
Table 1 
Pollen fertility of Triticum L. Species 
(Two-Year Average) 










T. топососсит L. 20 88.4 60.7—98.8 
T. dicoccum Schiibl. 15 86.4 82 .3 -92 .4 
T. timopheevi Zhuk. 34 80.1 69 .9 -93 .2 
T. carthlicum Nevski 23 86.2 69 .6 -94 .3 
T. aestivum L. (B 1201) 29 77.2 58 .6-92 .6 
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Table 2 













'Г. timopheevi Zhuk. X 9 680 0.6 0 .0—1.3 
T. monococcum L. 
T. timopheevi Zhuk. X 22 9431 5.1 0.0—10.7 
T. carthlicum Nevski 
T. curlhlicum Nevski x 8 3013 3.2 0 .0—8.9 
T. timopheevi Zhuk. 
T. durum Desf . X 12 4879 2.9 0 .0—4.5 
T. timopheevi Zhuk. 
T. timopheevi Zhuk. x 14 5012 0.8 0 .0—1.9 
T. dicoccum Schübl. 
T. timopheevi Zhuk. X 8 3423 1.5 0 . 0 - 3 . 8 
T. aestivum L. 
coccurn L. combinations is almost ent i re ly sterile. The anthers of t he plants 
with a very percentage of pollen s ter i l i ty (more t h a n 70 — 80%) did no t open, 
thus those plants unable to self-pollinate were easily recognizable during 
flowering. 
Significant differences brought about by combinations having identical 
pollen fer t i l i ty (Table 3) may be found in the F4 bu t especially in the F 2 and F3 
hybrid plants . Of the pollen of the t y p e s derived f rom the F2 generation of the 
T. timopheevi Zhuk. X T. carthlicum Nevski combinat ion 3.5 — 28 .5% was 
viable, while in the F 3 generation th i s figure varied between 0.0 and 51.5%. 
There was an even greater ampli tude of variability in pollen fer t i l i ty among 
the F 3 hybrids of t he T. durum Desf . X T. timopheevi Zhuk. combinat ion 
( 7 . 1 - 9 8 . 7 % ) . 
The meiosis of Triticum L. species is not perfect ly undis turbed either. 
Aberrat ions in this species were mos t frequently shown by the occurrence of 
chromosome fragments, chromatin bridges and univalence. Rings formed by 
three chromosomes were also found in a few cases. I n 1959 L. B A L L A and I 
discovered tha t 22.6% of the pollen mother cells of T. spelta L. and 21.2% of 
those of T. dicoccum Schübl . had anomalous division (Table 4). The disharmony 
of reduction-division is essentially greater even is crossings of genetically 
isolated T. timopheevi Zhuk. with te t rap lo id species t h a n in case of Triticum L. 
species (Table 5). For instance t he frequency of unpaired chromosomes in 
crossings of T. timopheevi Zhuk. (AG) X T. carthlicum Nevski (AB) was 78.8%, 
while in case of crossings of T. durum Desf. X T. timopheevi Zhuk. the figure 
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Table 3 
Pollen fertility of the F2 and F3 generations of hybrid species 













F 2 Generation 
T. timopheevi Zhuk. X 5 895 13.7 3.5—28.5 
T. carthlicum Nevski 
T. carthlicum Nevski x 6 920 12.9 5.3—24.6 
T. timopheevi Zhuk. 
T. durum Desf. X 4 670 15.8 4 . 1 - 2 7 . 2 
T. timopheevi Zhuk. 
T. timopheevi Zhuk. X 5 716 13.3 0.0—23.9 
T. dicoccum Schübl. 
F 3 Generation 
T. timopheevi Zhuk. X 11 3870 16.0 0.0—51.5 
T. carthlicum Nevski 
T. carthlicum Nevski x 2 370 30.8 2 7 . 2 - 3 4 . 4 
T. timopheevi Zhuk. 
T. durum Desf. X 4 596 65.5 7 . 1 - 9 8 . 7 
T. timopheevi Zhuk. 
T. timopheevi Zhuk. X 3 417 17.1 16 .6 -17 .6 
T. dicoccum Schübl. 
Table 4 
Irregular meiosis of the Triticum L. species 
(Metaphase I) 
















T. timopheevi Zhuk. 70 4 5.7 2 2.9 3 4.3 1 1.4 
T. carthlicum Nevski 210 1 0.4 3 1.4 2 0.8 — — 
T. durum Desf. 115 1 0.9 — — 3 2.6 — — 
T. dicoccum Schübl. 70 3 4.1 6 8.6 6 8.5 — — 
T. aestivum L. (B 1201) 80 3 3.7 — — 2 2.5 — — 
T. spelta L. 85 4 4.9 6 7.0 7 8.3 2 2.4 
reached 89.4%. The reduction-division of the above combinations is also evident 
in the fact tha t 5 % "open" pair ing was observed among univalent chromoso-
mes and those conjugating according to "c losed" pairing. Natura l ly a wide 
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Table 5 
Frequency of chromosome configurations in the meiosis of the F] 














I l v + I l l l + K > l l + 8 I  — — 2 
2 n I + 9 „ + l l i  — — 1 3 
2 I I I + 8 I I + 1 3 I  
— — 
2 1 
l l l l + 1 2 i i + 8 i  — — 7 6 
l , I I + 10l, + 12i  
— — 
8 6 
G l l + 9l l + 14i  — — 13 8 
1 2 „ + l l i  
— — 
8 4 
l l „ + 13i  
— — 
5 3 
1 0 „ + 15i  
— — 
15 8 
9( i + 17i  
— — 
5 6 
8 I I + 19I  — — 1 2 
1III + 12 ,I+1I  4 2 — — 
14ц  20 9 — — 
1 3 u + 2 i  16 14 — — 
1 2 n + 4 i  25 37 — — 
II11 + 61  29 23 — — 
Total number of cells  94 85 67 47 
Univalent chromosomes  78.8 89.4 100 100 
range of intermediate forms m a y be found alongside the open and closed types 
of pairing. In the F4 of the two mentioned conbinations I have most frequently 
found 12„ -(- 4 | and 11ц -)- 6j chromosome pairing. 
Similar anomalies in the meiosis of T. timopheevi Zhuk. X T. dicoccum 
Schiibl. hybrids were also found . 
Euploid fo rms having p roved to be fert i le during the growing season 
occur in fairly great numbers in the F4 generations of these combinations. 
We have found a much more disturbed meiosis in case of T. timopheevi 
Zhuk . (AG) X T. aestivum L. (ABD) and T. spelta L. (ABD) X T. timopheevi 
Zhuk . (AG) crosses than in t h e mentioned combinations where the parents 
differed not only in genome homology but also in the number of chromosomes. 
I n these combinations less bivalent and proportionally more univalent , t r iva-
lent and quadrivalent chromosomes were formed. The 10ц -f- 15 t chromosome 
format ion most f requent ly occurred (Table 5). One cause of th is is the partially 
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homologous character of the G genome of T. timopheevi Zhuk. with t he В ge-
nome of hexaploid wheat . In the hybrids of these crossings trivalence occurred 
in even greater proportions (e.g., 1]ц -f- 9ц -)- 14]) and in two cells I even 
Fig. 6. Chromatin bridge occurring in the F, meiosis of the T. carthlicum Nevski x T. timopheevi 
Zhuk. combination 
m 
, a p 









Fig. 7. Formation of a ring of three chromosomes in the meiosis of the F, of the T. timopheevi 
Zhuk. X T. aestivum L. combination 
found quadrivalence ( l iv + l u i + 10ц -f- 8i). Moreover the mentioned anom-
alies of cell division such as chromatin bridges (Fig. 6), chromosome frag-
ments and rings (Fig. 7) as well as open-type chromosome pairing were more 
f requent in these combinations. 
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ELECTRON MICROSCOPIC STUDY ON THE 
EXTRACELLULAR CATECHOLAMINE GRANULES IN 
THE ADRENAL MEDULLA OF THE CHICKEN 
By 
I . B E N E D E C Z K Y 
• P O S T G R A D U A T E MEDICAL SCHOOL, D E P A R T M E N T OF PATHOLOGY, BUDAPEST 
The ultrastructure of the two weeks-old chicken embryo adrenal medulla b e i n g 
subjected to normal- and cold ef fect , has been s tudied with special regard to the c h a n -
ges in the glandular cells be ing beside the s inuso ids and in the sinusoids. It has b e e n 
established t h a t at the t ime of embryonary development wel l -def ined catecholamine 
granules are present in the adreno-medullary cells . Occasionally, o n e - t w o catecholamine 
granules were observed in the sinusoids of the normal adreno-medullary cells. D u e t o 
cold effect be ing applied at 0°C for one hour in the sinusoids of t h e adreno-medullary 
cells, numerous extrusions of catecholamine containing c y t o p l a s m processes, the i r 
separating in the lumen and ge t t ing into the s y s t e m of circulation h a v e been perceived. 
The phenomenon is considered a special form of induced catecholamine extrusion. 
Introduction 
As a result of light- and electron microscopic studies on the secretory 
funct ion of the glandular cells, i t is known t h a t in the cytoplasm of the glandular 
cells the secretory product is generally s tored in the form of secretory inclu-
sions (zymogen and other granule). Fur thermore, it is also well-known t h a t in 
the course of the functional act ivat ion of the glandular cells t he secretory p ro -
duc t gets to t he spot where i t is consumed. I n the case of exocrine g lands 
several authors ( P A L A D E 1 9 5 9 ; H E R M A N e t al. 1 9 6 4 ) are liable to accept 
t he concept according to which the mature secretory granules reach the l umen 
of the ductular tube , and being dissolved there, get to t h e places where 
t h e y can display their ac t iv i ty . 
Much more complicated are the discharging conditions in the case of 
endocrine glands where in lack of the duc tu la r tube serving for ga ther -
ing the secreta, the secretion product gets from the glandular cells di-
rect ly to the blood. Some observations ( K U R O S O M I 1 9 6 1 ) refer t o the extrusion of 
the secretory granides of the thyro id gland a n d of the adenohypophysis occur-
r ing in the same way as the well-known fo rms of exocrine secretion. On t h e 
discharging of t he secretory granules of t h e adrenal medulla , it was DE 
R O H E R T I S ( 1 9 5 7 ) who first published electron microscopic observations. Accord-
ing to his conception the catecholamine containing secretory granules adhere 
along the cell membrane and discharge the i r content in to t he intercellular 
spaces. From here the secretory product gets i n to the blood in molecular f o r m 
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by way of active t ranspor t . Besides t h e above observat ion D E R O B E R T I S 
gives account also on the moving of intracytoplasmatic catecholamine contain-
ing parts wi th in the cell, as well as on t h e getting out of the cells and get t ing 
into the capillars. Recently G O R I (1964) and B Ä S S L E R et al . (1964) have repor ted 
on the catecholamine granules surrounded by membrane, being observable in 
the pericapillar space and also in the l u m e n of the capillaries. 
In the course of electron microscopic studies of chicken adrenal medulla , 
we found among the medul lary cells, f i r s t in 1963 and l a t e r on in several cases, 
such kinds of sinusoids in which there were occasionally one or two catechola-
mine granules. These observations have led us to the assumption t h a t there 
exists the physiological possibility of catecholamine granules getting i n t o the 
blood directly. Starting f r o m this notion we have compared the u l t ras t ructure 
of the adrenal medulla of t h e normal two weeks-old chicken and of tha t exposed 
to cold-effect in order to ob ta in data at submicroscopic level, on the granule 
extrusion t a k i n g place in t h e course of hyperfunct ion. 
Materials and Methods 
In our experiments we h a v e used two weeks -o ld chicken e m b r y o s . The eggs b e i n g t a k e n 
from the incubator , were kept in refrigerator set a t 0° С for one hour . After having b r o k e n up 
the eggs, we m a d e sure which h a d not perished due to cold-effect, a n d used only t h e l iving 
individuals for decapitating and electron microscopic purposes, respect ive ly . On the other hand, 
the individuals being used for control , were e m p l o y e d for electron microscopic preparat ion 
right after tak ing them out from t h e incubator. A f t e r having opened t h e egg, the e m b r y o s were 
taken off and t h e n being decapi tated , the adrenals were cut out careful ly . Since the d iameters 
of the adrenals were 0.5—1 m m , part of them were placed immediate ly in a fixing m i x t u r e . The 
other part of the adrenals were cut into two w i t h a sharp blade and were then placed i n t o the 
fixing solution. N o difference w a s observed b e t w e e n the blocks be ing cut out in dif ferent 
ways. In the course of the invest igat ions double f i x i n g was appl ied. As pre-fixative such 6 
per cent g lutaraldehyde being bufferred to p H 7 .6 , had been used in which the concentrat ion 
of the phosphate buffer was 0 .15 M and the formal ine was present in 4 per cent end-concen-
tration. F i x a t i o n occurred at r o o m temperature for 24 hours. Pre- f ixat ion was f o l l o w e d by 
phosphate buf f er washing for 4 hours in the course of which the l iquid was changed in every 
hour. Pos t - f ixa t ion was performed at 0° С in 2 % osmium tetroxide for one hour. Osmium 
tetroxide was bufferred according to PALADE (1951) . Embedding was performed o n the 
basis of MERCER'S (1961) descript ion. The c u t t i n g s were made w i t h L K B ultramicrotome. 
Double contrast ing was applied; according to KARNOVSKY'S m e t h o d (1961) post-contrast ing 
was performed following urani lacetate staining for one hour. T h e pictures were m a d e with 
JEM 6 С e lectron microscope. 
Results 
1. Fine structure of the adreno-medullary cells and sinusoids of the 
chicken in normal state 
I t is characteristic of the electron microscopic s t ruc ture at the normal 
adrenal medul la of the t w o weeks-old chicken embryo t h a t it is bui l t u p of 
polygonal cells being loosely joined to one another (Fig. 1.). Between t h e cells 
wide intercellulars are f r equen t (ic) in which the cross-sections of the develop-
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Fig. 1. General electron microscopic picture of the normal adrenal medul la of the two weeks 
old chicken embryo. In the cells numerous catecholamine granules (g), Pa lade granules (r) a n d 
mitochondria (M) are present. In the sinusoid neighbouring to the cells (S) one catecholamine 
granule can be observed (g). X 20 000 
ing nerve-fibres (a) and of the connective t issue fibres can be seen. The f i n e 
structure of the cells appears in a varied way depending on t h e phase of t he i r 
development. 
The cell-membrane (cm) corresponding w i t h the form of t h e cell, is smooth 
or crinkled to a different ex ten t . On the cell-membrane desmosomes and o ther 
cell joining s t ructures can seldom be observed. 
The nucleus (N) is of round or of oval shape , its nucleoplasm is poor in 
chromatine and is uniformly distributed. 
The most conspicuous components of t he cytoplasm are the highly 
electron-dense catecholamine granules(g) of d i f ferent shape and size (500—4000 
Â) which are generally surrounded by a well-visible membrane. The catechola-
mine granules of the embryonal cells are fi l led up either wi th a homogeneous 
and entirely electron-absorbing material, or are of fine microgranular s t ruc-
ture . The distr ibution of catecholamine granules within the cell is generally 
uniform spreading all over t he cytoplasm. I n some cases, however , along t h e 
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Fig. 2. The granules of normal medullary cells being along the sinusoid (S) are concentrated 
mainly on the pole of the cells (P). The cytoplasm of the endothel cell (e) is of a well-preserved 
structure. X 20 000 
nucleus ha rd ly any catecholamine granule is visible (Fig. 1, N), while on the 
pole of t he cell a definite gathering of t h e m can be observed (Fig. 2, P ) . 
The mitochondria (M) are oval or rod-shaped, containing more or less 
"cr is tas" . 
In t h e cytoplasm the re exist numerous free ribosomes of diffused distribu-
tion (r), less lamellar-type endoplasmic reticulum (er). In the surroundings 
of the ergastoplasm relat ively less catecholamine granules take place. 
The Golgi appara tus (G, Fig. 2) generally takes place in the neighbour-
hood of t he nucleus and is built up by lamel lar as well as b y vesicular elements. 
Between the groups of glandular cells numerous sinusoids (S) of different 
size and development and of wide lumen can be found (Fig. 3). In t he lumen 
a few erytrocyte , too, (E) can often be observed. The sinusoids are l ined with 
endothel (e) showing discontinuities of different thickness. In some cases be-
sides glandular cells and the endothel cell, satellite cell, is also present (Fig. 
3, Sc). The basal membrane of the sinusoids of the embryona l adrenal medulla 
is relatively poorly developed (Fig. 2 bm) . In the space between t h e basa 
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Fig. 3. In the lumen of the adreno-medullary sinusoid of t h e untreated animals (S) numerous 
red blood cell (erythrocyte) (E), while between the medullary cells and the endothel cells a sat-
ellite cell (Sc) is visible. In the cytoplasm of the endothel (e) cell catecholamine granule is present. 
X 1 5 0 0 0 
membrane and the endothel cell vesicles of varied size and number (Fig. 2 ve) 
can be observed. I n some cases in t he lumen of the sinusoids of normofunct ional 
adrenal medulla (Fig. 1 g) or in t he cytoplasm of t he endothel cell (Fig. 3) the 
presence of granule with same size and density as the catecholamine granules, 
surrounded with membrane or being without it, were observed. The occurrence 
of these in the sinusoids of the normofunctional adrenal medulla is relatively 
seldom and their numerical presence is insignificant as compared to the cate-
cholamine granules in the glandular cells. 
2. The ultrastructure of the embryonal adreno-medullary cells and sinusoids 
after cold-effect 
As described in the methodical par t , some of t he incubated eggs had been 
kep t at 0° С in refr igerator for one hour . The most conspicuous u l t ras t ructura l 
al terat ions are noticeable on the p a r t of the g landular cells t h a t are situated 
along the lumen of the sinusoids. ( In the frame of th is paper we do not wish to 
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Fig. 4. On the adreno-medullary cell of the chicken exposed to cold-effect cytoplasmic extru-
sions (cf ) can be observed. In these processes more or less catecholamine granules (g) are present. 
In the s inusoid (S) a singular granule is also present. X 28 000 
touch upon other alterations.) On t he surface of the glandular cells t h e endothel 
cell of the sinusoid is present only in form of short fragments (Fig. 4 e). The 
most f requent cell a l terat ion shows itself so t ha t f rom the cell a membrane-
bordered cytoplasm particle prot rudes into the l umen of the sinusoid. That 
cytoplasm process is of roundish shape (cf. Fig. 4), the diameter of t he basic 
par t is about the half of the longest diameter in t h e lumen. This f a c t might 
refer to the cytoplasm process being in the state of separation f r o m the cell. 
In the cytoplasm process there can be seen several catecholamine granules. 
Par t of these has well-preserved membranes while others are to rn or consider-
ably loosened up. The electron dens i ty and size of t h e catecholamine granules 
of the cytoplasm process is very var ied . In the Fig. 4 another similar cyto-
plasm-process can be found (cf), in which, however, there is only one granule. 
In the middle of the lumen a free-standing catecholamine granule can also be 
observed. 
I n Fig. 5 the cytoplasm f ragments that are in state of separat ion (cf4 
cf3) and those torn off (cf3) can be simultaneously seen beside one another. 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
E X T R A C E L L U L A R C A T E C H O L A M I N E GRANULES 1 1 3 
From the cytoplasm of the endothel cell (e) only a small portion is p resen t . 
On the different cytoplasm-fragments it can be well observed that the border -
ing membrane of the f ragment being on t h e point of de taching is well-pre-
served while on the detaching "neck" p a r t i t is considerably loosened up . Si-
milarly the bordering membrane of t h e cytoplasm f ragment circulating 
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Fig. 5. In this figure the extruding (cf,), the detaching (cf2) and the isolated cytoplasmic frag-
ments (cf3) can be observed at the same time and together, one hour after the cold-effect . 
X 28 000 
freely in the lumen (cf3) is about to be loosened, too. T h a t process is even 
more evident in Fig. 6 where the untied cytoplasm-port ion (cf) got t h r o u g h 
venous circulation, to the sinusoid being between the cortical-cells (c). The 
special submicroscopic propert ies of catecholamine granules (g) can still be 
established for certain, while the membrane bordering the cytoplasm f r a g m e n t , 
is considerably torn. Since in the present case the electron microscopic examin-
ing method does not provide an oppor tuni ty for quan t i t a t ive evaluation, it 
can only be established as a mere tendency t h a t induced cell alterations ensuing 
under cold-effect, prevail in the glandular cells next the sinusoids in a much 
higher number and to a much greater ex ten t t h a n in the case of control an imals . 
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Fig. 6. One hour after cold-effect the cytoplasmic fragmentwith loosened membrane is v i s ib le 
(c f ) in the s inusoid (S) between the cortical cells (C). Part of the catecholamine granules (g) is 
already in the s t a t e of being dissolv ing, the other par t can he identif ied with certainty o n the 
basis of submicroscopic morphology . X 26 000 
As a result of cold-effect cytoplasm processes of different size being fo lded 
into the sinusoids, their ge t t ing off, and t he occurrence of detached f r agmen t s 
in the circulatory system, could frequently be observed. 
Discussion 
The quickly developing electron microscopic histology has rendered 
possible the analysis of secretory processes a t u l t ras t ructural level, al tering in 
hardly one decade our previous concepts on secretion. Especial ly considerable 
are the observations referring to the submicroscopic form of appearance, devel-
opment, s toring and discharging mechanism of the secretory material. E lec t ron 
microscopic examinations h a v e elucidated e.g. that the adrenaline and norad-
renaline con ten t of the adrenal is present in t h e cytoplasm in form of secretory 
granules and n o t bound to t h e mitochondria ( W E T Z S T E I N 1957). Numerous 
electron microscopic examinat ions have dea l t also with t h e submicroscopic 
changes of adrenaline and noradrenaline discharge ensuing under d i f fe ren t 
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loading effects ( L E V E R 1 9 5 5 ; Y A T E S 1 9 6 4 ; B E N E D E C Z K Y 1 9 6 5 ) . These invest i -
gations have led to the synonymous s t a t emen t that a f t e r different loading 
influences the catecholamine granules of the adreno-medullary cells diminish 
partly in number , par t ly their electron densi ty decreases considerably. One 
could observe and measure the decrease or disappearance of the secretory ma te -
rial (adrenaline and noradrenaline, respectively) from the substance of the 
adrenal medulla, one could measure their appearance in blood, the mechanism 
— on the other hand — through which t he hormones got in to the blood f rom 
the medullary cells, was unknown. The observations of D E R O B E R T I S ( 1 9 5 7 ) 
have outlined even two forms of the discharging of the secretory mater ia l . 
However, the active t ranspor t occurring in molecular form has not been proved 
experimentally up to now, and the gathering of the secretory granules on the 
cell membrane has been supported so far only by the investigations of K O R É N Y I 
— V I R Á G H ( 1 9 6 5 ) only. Wi thou t doubting the discharging possibility of the 
secretory substance occurring in molecular form, we have to remark t h a t i t 
cannot be t aken into account because of i ts slowness when in the course of a 
long-lasting loading effect, prolonged discharging of a large quant i ty of hormone 
is necessary. Therefore, it seems likely t h a t the organism is capable to secure 
its rapid catecholamine requirement in some other way, too. For this t h e r e 
might serve as an example the migration of secretory bodies containing in t r a -
cytoplasmatic catecholamine into blood circulation as described also b y DE 
R O B E R T I S ( 1 9 5 7 ) . Since the secretory granules have been observed by numerous 
authors ( G O R I 1 9 6 4 ; B Ä S S L E R et al. 1 9 6 4 ) in the capillary lumen, we are to 
suppose t h a t the catecholamine granules s tored up in medul lary cells m a y be 
thrust off the cytoplasm at a given s t imulus and also under physiological 
conditions, and getting through the cytoplasm of endothel cells containing 
wide pores, they may reach the lumen of the capillaries or t he sinusoids. Cold-
effect as applied in our investigations seemed to be suitable to bring abou t ad-
renaline and noradrenaline discharging, respectively, in t he adrenal medul la 
of chicken embryos being very sensitive to the decrease of temperature . The 
alterations ul t ras t ructural ly observed and described have illustrated convinc-
ingly t h a t af ter one hour cold-effect, numerous cytoplasm-fragments conta in-
ing catecholamine granules, will extrude f r o m the adreno-medullary cells and 
become separated in the sinusoids thus get t ing into the circulatory sys tem. 
Against the observed phenomenon there migh t arise — as a counterargument — 
the fact t h a t the embryonal adreno-medullary cells get in to the cortex cells 
by way of cell migration and the above described migh t , essentially, be 
brought in to relation with intensive cell migration. Tha t hypothesis is cont ra -
dicted by the fact t ha t in the case of normal embryonal medullary cells, we 
have never observed cytoplasm-extrusion in to the sinusoids; it could be ob-
served only in the case of cold-effect. By way of circulation the cytoplasm 
fragments separated from the glandular cells, will also get in to the vein-lumen 
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between the cort ical cells, as i t is seen in our Fig. 6. — However, the cyto-
plasm f ragment has already a very torn membrane here. This refers to the fac t 
t h a t the cy top lasm fragments being in the sinusoids lose soon their morpholog-
ic intactness a n d their con ten t (the catecholamine granules) on getting in to 
blood, can d i sp lay their e f fec t . On the basis of the above observations it can-
n o t be alleged t h a t in adults t h e catecholamine discharging is carried t h rough 
exactly by t h e same mechanism. I t may be possible tha t only embryonal cells 
a re capable of such plastical cytoplasmic f ragmenta t ion . In t he adrenal medulla 
of adult ra ts we have not experienced the developing of similar cytoplasm 
processes, while in the sinusoids a large n u m b e r of catecholamine granules have 
of ten been observed ( B E N E D E C Z K Y 1 9 6 6 ) . J u s t for tha t reason this one ex-
periment c a n n o t submit suff ic ient basis for judging the general and special 
discharging w a y s of the secretory substance; some fu r the r investigations are 
necessary for elucidating the possible hormone discharging forms. 
Conclusions 
The u l t ras t ruc ture of no rma l adrenal medulla of the two weeks-old chicken 
embryo and t h a t under cold-effect has been studied by way of electron micro-
scope method. I t has been established t h a t then the adreno-medullary cells 
a re relatively well-developed containing a large number of mature catechola-
mine granules, a vast store of ribosomes, mitochondria, lamellar ergastoplasm 
a n d Golgi appa ra tu s , too. T h e sinusoids among the cells are of varied size and 
development, a n d are present in relatively large number, their endothel cells 
containing wide pores. In t he lumen of some sinusoids the presence of one- two 
catecholamine granules has been observed. After the cold-effect applied a t 
0° С and las t ing one hour, we often observed on the glandular cells ad jo in ing 
t h e sinusoids developing such catecholamine granules containing cytoplasmic 
processes t h a t intruded into t h e lumen of t h e sinusoids th rough the gaps of 
t h e endothel cells. In some cases the separa t ing of the cytoplasmic-fragments 
i n t o the sinusoids as well as t h e occurrence of isolated cytoplasmic-fragments 
could be easily followed. Since in the case of normal glandular cells no similar al-
terations have been experienced,i t can be supposed that the formation of cyto-
plasm-fragments containing catecholamine granules and the i r getting in to t he 
circulation sys t em, is the resul t of the burdening cold-effect, and can be 
considered a special form of t h e induced granule extrusion. Since nei ther in 
adu l t chicken adrenal nor in r a t a similar phenomenon could not be observed, 
we suppose t h a t the alterations are related to the character of embryonal cells. 
T h e phenomenon is therefore considered a special form of granule ex t rus ion 
t h a t renders possible rapid a n d prolonged hormone discharging for el iminating 
a given damaging effect. 
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PIGMENT CHANGES IN ETIOLATED BARLEY LEAVES 
By 
M . H O R V Á T H , D . L A S Z T I T Y 
DEPARTMENT OF PLANT PHYSIOLOGY, L. EÖTVÖS UNIVERSITY, BUDAPEST 
Etiolated barley leaves were isolated in water and 10-4 mol kinetin solution and 
illuminated together with intact leaves continuously and for a shorter period. We also 
worked with purely etiolated plants according to the previous variation. I t could be 
established that kinetin and light had acted together on the pigment components for 
some time after isolation, after which the signs of decomposition appeared. Pigment 
decomposition occurring in the dark, viz. general decomposition could not be inhibited 
by kinetin alone without light even for a short period. 
Introduction 
Pro te in decomposition occurring in the detached leaves, reduct ion of 
protein content and concurrently the diminution of p igment content are shown 
by da ta published earlier. Proteins' spl i t t ing off can be observed as soon as 
a few hours later in the detached leaves where the disintegration of chloroplasts 
can be measured. In the isolated leaves with the progress of the yellowing pro-
cess the s t roma completely disappears ( C H I B N A L L 1 9 6 4 ) . Protein decomposition 
occurring upon the effect of isolation in barley was invest igated by U D V A R D Y — 
H O R V Á T H ( 1 9 6 4 ) . Reduct ion of the a m o u n t of pigments and change of the 
individual pigment components with t he progress of t he period of isolation 
had been published before. The to ta l p igment content in the isolated barley 
leaf diminishes as compared with the p igment content of the intact leaves both 
in light and in the darkness. Of the p igment components the amount of chloro-
phyll-a decreases most explicitly. Tota l pigment level and amount of chloro-
phyll-a in the isolated leaves treated wi th kinetin is above the value of intact 
leaves ( H O R V Á T H — L A S Z T I T Y 1 9 6 5 , L A S Z T I T Y — H O R V Á T H ) 1 9 6 5 ) . 
Our investigations are confirmed b y data in l i te ra ture since several wor-
kers have tackled the problem in an o ther scope of t h e m e ( B I S H O P — W H I T T I N -
GHAM 1 9 6 3 , S I R O N V A L e t a l . 1 9 6 5 , M A R S C H N E R 1 9 6 4 , L E B E D E V — L I T V I C H E N K O 
1 9 6 5 , A U G U S T I N U S S E N — M A D S E N 1 9 6 5 ) . 
In the present s tudy the problem is examined f rom a new aspect. Et iolated 
isolated and intact barley leaves were il luminated continuously and t h e n illu-
mination was applied for a short t ime, and the p igment change of etiolated 
plants examined, as well as also the effect of kinetin which had not been investi-
gated ye t in such var ia t ions . 
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Material and Method 
Experiments were carried out w i t h the MFB barley variety of the Agricultural Research 
Ins t i tu te of the Hungarian Academy of Sciences (Martonvásár), under controled conditions. 
Experimental condit ions and methods were published in our previous studies (HORVÁTH— 
LASZTITY 1965, LASZTITY—HORVÁTH 1965). In the present work isolated and intact 7 day old 
e t io la ted plants were continuously exposed to the effect of illumination w i t h F. 33 light tubes 
a n d 8000 lux light intensity . The daily period of illumination was 14 hours. Also 3—6—9 hour 
i l lumination was appl ied with Tungsram incandescent lamp; light intensi ty was 9000 lux. In 
all 3 parts of the experiments we i so lated also in 10~4 mol kinetin solution, beside isolation in 
t a p water. In the application of cont inuous illumination and with etiolated plants, isolation in 
t a p water and in kinet in solution w a s conducted so that the leaves were f loated in the Petri 
d i sh in 2 cm pieces. W i t h the 3—6—9 hour illumination the leaves stood in a beaker. Experi-
m e n t s were carried out with 4 replications. 
Experimental Results 
The first p a r t of the exper iments is presented in Tables 1 — 2. 
I t is seen t h a t floated leaf pieces and in tac t plants were isolated and illu-
mina t ed for 5 days . The amount of carotene in the leaf pieces f loa ted on the water 
diminished af ter a 3 day isolation. In the a m o u n t of xanthophyl ls reduction 
follows carotene. Both in the a m o u n t of chlorophyll-a and chlorophyll-b t he 
reduct ion takes place after the 3rd day of isolation. Diminution of chlorophyll-a 
is t h e most explici t . The a m o u n t of carotene and xanthophyl in the leaf por-
t i ons floated on 10 ~4 mol k inet in solution does not change un t i l the 5th day 
a f t e r isolation. Il lumination a n d kinetin solution together are believed t o 
cause in the a m o u n t of chlorophyll-a, an increasing trend un t i l the 4th d a y 
a f t e r isolation while after the 5 th day a substant ia l reduct ion occurs. The 
a m o u n t of chlorophyll-b develops similarly to tha t of chlorophyll-a. Under 
t h e influence of 1 day i l lumination and isolation the values obta ined for chloro-
phyl l -a increased so substant ia l ly — whereas chlorophyll-b increased too — 
t h a t this became expressed also by total p igment content. 
The amounts of carotene a n d xanthophyll in the intact leaves showed ra ther 
cons tan t values dur ing this per iod. The amount of chlorophyll-a increased un t i l 
t h e 4th day, t he t ime when t he in tac t plant was 11 day old, and the f i rs t leaf 
h a d already f in ished its growth, also the second leaf storey was in intensive 
g rowth ; this is indicated on t he 5 th day by t h e reduced value. Chlorophyll-b 
presents a similar t rend as chlorophyll-a. The quant i ta t ive change of the t w o 
l a t t e r components manifests i tself also in the amount of t o t a l pigments. Iso-
l a t e d and intact rat ios illustrate t h e changes. The second par t of the experiments 
is condensed in Tables 3 — 4. 
After the f i r s t and second day of isolation and before t he examinations 
t h e detached leaves placed in wa te r , into a beaker then in k ine t in solution and 
t h e rooted control plant were i l luminated for 3 — 6—9 hours. The chlorophyll-a 
con ten t of the one day old leaves isolated in water increased up till the 9 th 
h o u r . The value of chlorophyll-b somewhat increased and subsequently di-
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Table 1 
Quantitative change of the pigment components of isolated 
and intact 7 day old etiolated barley plant 














a + Ь 
total 
pigment 
f loated on water 
1 0.31 0.46 1.36 0.41 0.77 1.80 2.54 
2 0.31 0.40 1.43 0.44 0.74 1.87 2.61 
3 0.28 0.395 1.22 0.40 0.68 1.62 2.30 
4 0.26 0.36 0.93 0.31 0.62 1.25 1.86 
5 0.25 0.34 0.81 0.28 0.59 1.10 1.68 
f loated on 10 4 mol kinetin solution 
1 0.35 0.49 1.34 0.40 0.84 1.74 2.58 
2 0.35 0.47 1.49 0.48 0.82 1.95 2.77 
3 0.36 0.44 1.60 0.511 0.80 2.10 2.91 
4 0.36 0.47 1.79 0.60 0.83 2.38 3.22 
5 0.35 0.48 1.59 0.52 0.83 2.11 2.94 
intact plant 
1 0.35 0.48 1.37 0.46 0.83 1.84 2.67 
2 0.32 0.43 1.55 0.50 0.75 2.05 2.80 
3 0.34 0.47 1.69 0.52 0.81 2.21 3.02 
4 0.36 0.49 1.79 0.61 0.85 2.40 3.25 
5 0.34 0.47 1.59 0.51 0.81 2.10 2.91 
minished. The total p igment content which includes all components, gradually 
increased, and in the 9 th hour there was only little difference. On t he second 
day of isolation in water the decomposition of proteins made a progress, which 
can be observed on the chlorophyll-a values when comparing them wi th the 
values of the first day. The chlorophyll-b values exhibit a similar t r end . In the 
6th hour some effect of light is perhaps observable b u t it is not prolonged. 
The l a t t e r assumption is also indicated b y total pigment content . In the kinetin 
solution af ter one day of isolation t he illumination b y t he 9th hour gradually 
raised the amount of chlorophyll-a. Also the total p igment content showed 
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Table 2 
Proportion of pigment components of isolated and intact 
7 day old etiolated barley plant 
Table 3 
Pigment changes in isolated and intact etiolated barley 
plant under the influence of various illuminations 
(Intensity of i l lumination 9000 lux, values calculated 
for у / m g fresh weight) 
Illumina-
t ion in 
Isolated in water 
1. day 2. day 
hours 
chlorophyll-a chlorophyll-b total pigment chlorophyll-a chlorophyll-b total pigment 
3 0.61 0.20 1.40 0.54 0.20 1.31 
6 0.86 0.29 1.84 0.65 0.21 1.50 
9 0.88 0.26 1.82 0.52 0.18 1.28 
isolated in 10 4 mol kinetin solution 
3 
6 0.90 0.37 1.91 0.63 0.30 1.64 
9 0.94 0.30 1.97 0.59 0.19 1.51 
intact plant 
3 0.44 0.24 1.24 0.58 0.19 1.37 
6 0.81 0.26 1.69 0.68 0.23 1.55 
9 1.06 0.29 2.08 0.66 0.20 1.52 
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T a b l e 4 
Proportion of the pigment change in isolated and intact 
















isolated ^ ^ 
in kinetin 
solution 
^ ^ in tac t 
3 1 . 0 5 1 .02 
6 1 . 0 9 1 .13 0 . 9 6 1 . 6 5 
9 0 . 8 7 0 . 9 4 0 . 8 4 0 . 9 9 
an increase. W i t h the isolation in kinetin solution as regards the effect of l ight 
and kinetin together a red uct ion of about 30 per cent can be observed — un t i l 
the second d a y — in the amount of p igments as compared with the 1 d a y 
isolation, which seems to ve r i fy our assumption according to which on the effect 
of isolation t he protein decomposition or perhaps more correctly a general 
decomposition takes place in the dark and kinetin alone wi thout light canno t 
inhibit, even for the shortest t ime, the decomposition processes. 
In the i n t ac t plant most outstanding was until the 9 th hour the increase 
of the amoun t of chlorophyll-a; also chlorophyll-b increased, to a slower r h y t h m , 
this is expressed by the increase of total p igment content including all compo-
nents. All th is is readily i l lustrated by the isolated and in tac t rations. 
The th i rd part of the experiments was conducted wi th the 2 cm leaf 
portions f loa ted on water and kinetin solution and with rooted control p lan t s . 
The leaves were kept in the dark also a f t e r isolation together with the i n t a c t 
plants. Resu l t s are compressed in Table 5. 
I t can be seen from the Table tha t t h e carotene content of the et iolated 
leaf portions f loated on wa te r gradually diminished af ter isolation. Af ter t he 
4th day occurred an intensive diminution in the amount of xanthophyl ls . 
Carotene and xanthophyll content of leaf port ions floated in kinetin solut ion 
remained approximately on the same level a f t e r 4 days of isolation. The values 
obtained a f t e r 5 days of isolation indicate already the diminishing t rend; th is 
is the result of the general decomposition which can be readily seen. The i n t a c t 
plants indicate tha t also in the etiolated p lants the growth of the f i rs t leaf 
is finished b y the 11th, day. The diminishing trend of the yellow components 
was explicit as late as on the f i f th day of investigation. The isolated and i n t a c t 
ratios in the case of leaf port ions floated b o t h on water on kinetin solution 
illustrate t he process described. 
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Table 5 
Changes of the pigment components of isolated 
and intact 7 day old etiolated barley plant 
(Calculated for y jmg fresh weight) 
ß f loated on water floated on 1 0
- 4
 mol kinetin 




carotene xanthophyl ls 
carotene 
-)- xanthophylls carotene xanthophylls 
carotene 
-f- xanthophyl ls 
l 0 . 2 9 0 . 4 2 0 . 7 3 0 . 2 8 0 . 4 4 0 . 7 3 
2 0 . 2 5 0 . 3 9 0 . 6 5 0 . 3 1 0 . 4 6 0 . 7 8 
4 0 . 2 3 0 . 3 5 0 . 5 8 0 . 3 2 0 . 4 9 0 . 8 1 












floated on ^ ^ 
kinetin 
solution 
in tac t 
l 0 . 2 7 0 . 4 1 0 . 6 8 1 . 0 7 1 . 0 7 
2 0 . 2 9 0 . 3 9 0 . 6 8 0 . 9 5 1 . 1 3 
4 0 . 2 6 0 . 3 6 0 . 6 2 0 . 9 3 1 . 3 0 
5 0 . 2 3 0 . 3 0 0 . 5 3 0 . 6 2 1 . 2 9 
Conclusions 
It can be established t h a t the amoun t of chlorophyll-a accumulat ing in 
the floated etiolated isolated leaves under the influence of illumination dimin-
ishes from the 3rd, day a f t e r isolation, a n d so does the amoun t of the yellow 
pigment components . In t h e var iant f loated on the 10 ~4 mol kinetin solution the 
amount of chlorophyll-a increased until t he 4 th , day of isolation; then followed 
the decomposition retained for some t ime b y kinetin then accelerated b y iso-
lation. The pigment components of the i n t a c t etiolated leaves howed increasing 
values unti l the end of as long as the g rowth of the leaf, was finished. Such 
statements can be also found in literature ( M A R S C H N E R 1964, A U G U S T I N U S S E N — 
MADSEN 1965). 
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Under the influence of short t e r m illumination af ter 1 day of isolation 
the p igment content increased also in t h e leaves isolated in water, unt i l the 9th 
hour. I t is the amount of chlorophyll-a t h a t was significant. With the isolation 
in kinetin solution the previous s t a tement is after 1 day still more explicit — for 
the a m o u n t of pigment components. Af te r two days of isolation a reduction 
ensued in pigment content both with isolation in water and in kinetin solution. 
This seems to verify our assumption t h a t kinetin in itself without l ight cannot 
inhibit t h e protein-pigment decomposition arising under the influence of iso-
lation in t he dark. In the in tac t control p lan t it was in the amount of chlorophyll-a 
that took place accumulation unt i l the 9th. hour. 
E t io la ted plants kep t in the dark and isolated in kinetin solution retained 
the a m o u n t of yellow components unt i l the 4th day; t h e n diminished t h e values 
with the isolation in water the reduction of the yellow components was gradual 
from the f i rs t day of isolation. This s t a tement is also in agreement wi th the 
communication of C H I B N A L L — W I L T S H I R E (1954). 
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CHANGE OF THE HULL CONTENTS OF WHEAT 
ACCORDING TO VARIETY AND ENVIRONMENT 
By 
Z S . P O L L H A M E R 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY 
OF SCIENCES, MARTONVÁSÁR 
In the quality test ing f lour laboratory of the Martonvásár Agricultural Research 
Institute of the Hungarian A c a d e m y of Sciences, examinations were carried out in the 
years 1962 a n d 1964 in var ious experiments o n the differences in hull content a m o n g 
winter w h e a t varieties and l ikewise on the e f f e c t of the environmental conditions on 
hull content . 
According to the data obtained there are considerable differences between t h e 
inherited hull content of the varieties which under proper condit ions also assert t h e m -
selves. 
Under the influence of increasing dosage rates of fertilizer the hull content of 
wheat increased. Full fertilizer application increased the hull content to the h i g h e s t 
degree. 
From the experiments established at t e n different sites of the country in t h e 
experimental places of the Great Hungarian Plain (Alföld) on chernosem soils a n d 
under inf luence of less precipitation, yields of bet ter quality but at the same t ime о f 
higher hull content have developed. 
On the basis of the data of several exper iments it can be s tated that the h u l l 
content of the variety Besostaya is very favourable because it is the lowest both accord-
ing to variet ies and to treatments . 
Introduction 
One of the most impor tan t indices of t h e milling qual i ty of wheat is t h e 
value of flour ou tpu t . The th inner the hull of a wheat veriety, the more f avour -
able is the f lour output , since thicker hull is accompanied by a relative reduc-
tion of the endosperm and signifies lower a m o u n t of flour. Therefore, with a 
view to national economy wheat varieties of low hull content are of high signifi-
cance. When the higher yield of a wheat va r i e ty is due to higher hull con ten t 
this is not advantageous f rom the viewpoint of industry. 
The hull content is a heredi tary p roper ty characteristic of the va r i e ty 
which is considerably influenced by the environment . Its u l t imate development 
depends on bo th factors. Therefore already t h e breeder has to take into consid-
eration this distinctive fea ture in the course of selection. At the same t i m e 
also the grower must be aware of the environmental influence on the hul l 
content of whea t . Nevertheless, comparatively little has been known as y e t 
on the relationship between hull content and environment and regular hul l 
examination is no t widespread in the breeding work either. This deficiency is 
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due, in our opinion, to the difficulties connected with the methods of exami-
nation. 
A n u m b e r of workers have dealt wi th the significance of the hull content 
of wheat. B o t h systematical and experimental data can be found in abundance 
in the works of N O S A T O V S K Y ( 1 9 5 1 ) , K O Z M I N A — K R E T O V I C S ( 1 9 5 2 ) , L E L L E Y -
R A J H Á T H Y ( 1 9 5 5 ) , M R S . B . M A J O R ( 1 9 6 0 ) and others. On the au tho r i t y of 
data the hul l content of whea t is very d i f ferent in various countries. According 
to a communication of K O S U T A N Y ( 1 9 0 7 ) e.g. the average hull content of 4 0 
wheat var iet ies was 1 5 . 0 6 per cent in France. R O E M E R — P E L S H E N K E ( 1 9 3 2 ) 
established a hull content of 10 — 14 per cent in German wheat variet ies. 
N E U M A N N P E L S H E N K E ( 1 9 5 4 ) have d r a w n the a t t en t ion to the f ac t t ha t 
there are great differences between t he hull content of winter and summer 
wheats. The average hull content of the German summer wheats was 14.1 per 
cent as compared with 12.3 per cent in t he winter wheats. I n the experiments of 
L E L L E Y ( 1 9 5 8 ) the hull content of lo Hunga r i an winter wheat varieties ranged 
from 8 . 9 6 t o 1 0 . 8 6 per cent . According t o the s tatement of K O Z M I N A K R E T O -
VICS ( 1 9 5 2 ) t he hull content of the variet ies Melanopus 6 9 and Lk ra inka was 
8.87 and 8.55 per cent in the Lkraine, t h u s substantial ly lower t h a n in the 
western whea ts . On the s t rength of these da ta the oceanic climatic condi tons 
generally resulted in higher, the continental conditions in lower hull contents . 
Also t h e determination of the ash content of whea t gives a comparat i -
vely good information on the hull content of wheat. F O E R S T E R ( 1 9 6 0 ) beside 
the ash con ten t of various wheat varieties examined also their protein content 
and found in his experiments no connection between the total ash con ten t of 
the grain and the amount of protein. In t h e experiments of R O E M E R — P E L S H E N -
K E ( 1 9 3 2 ) t he re was no relationship ei ther between the hull content of various 
wheat variet ies , the thousand grain weight and the hectoli tre weight. 
To-day many methods are available already for the determination of the 
hull content of wheat. Evalua t ion of da t a found in l i terature is not inf requent ly 
difficult owing to divergences in methods. In our qual i ty testing labora tory 
the methods described in the papers of L E L L E Y ( 1 9 5 8 ) , L A Z Á N Y I ( 1 9 6 1 ) and 
I B R Á N Y I ( 1 9 6 3 ) had been compared. As to the varietal order nearly ident ical 
results were obtained wi th all three methods . Detailed examinations were 
carried out with the quick method of I B R Á N Y I because th is seemed to be best 
suited for t h e testing of the huge material . In our fu r the r experiments par t ly 
the varietal differences of hull content and part ly the influence of the environ-
mental fac tors on hull content were investigated. 
Material and Method 
The h u l l content of w h e a t was i n v e s t i g a t e d on the e x p e r i m e n t a l material of KOLTAY 
(1963—1964) a t Martonvásár in t h e exper iments o f the Nat ional I n s t i t u t e for the Qua l i f i ca t ion 
of Agricultural Varieties and Product ion T e c h n i q u e s established in 10 stat ions and o n experi -
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
CHANGE OF T H E HULL CONTENTS OF WHEAT 1 2 9 
m e n t material of MESCII in Tápiószele. Hul l content was calculated for the dry matter of wheat 
and all experimental data represent the mean of 4 replications. 
Yields of the fol lowing experiments were examined: 
I. The exper iment of KOLTAY (1963) established in Martonvásár on the field U '/7 w i t h 
3 varieties included the following treatments: 
1.0 
2. 100 q/cad. hold* farmyard manure 
3. 200 q/cad. hold farmyard manure 
4. N P K j (250 kg) cad. hold Pélisó**, 150 kg/cad. hold superphosphate and 150 kg/cad. hold 
4 0 % potassium sa l t ) 
5. 100 q/cad. hold farmyard manure + N P K j 
6. 200 q/cad. hold farmyard manure -+- N P K j 
7. N P K 2 (500 kg/cad. hold Pélisó, 300 kg/cad. hold superphosphate and 300 kg/cad. hold 4 0 % 
potassium salt) 
8. 100 q/cad. hold farmyard manure + N P K 2 
9. 200 q/cad. hold farmyard manure + N P K 2 
In the exper iment of randomized block layout w i t h four replications farmyard manure, 
phosphorus and po tas s ium were incorporated in the soil before seeding. As to the nitrogen 
fertilizer one third was given before seeding as ground fertilizer and two thirds on April 8 as 
top dressing. 
II. In the exper iment of KOLTAY (1964) in Martonvásár on the f ie lds U V, and Tsz of 
5 x 5 Latin square layout the variety Fertődi 293 obta ined the following head dressing doses 
in the spring: 
* 1 cad. hold = cadastral hold = 0.57 ha 
** calcium carbonate-ammonium nitrate fertilizer manufactured in Hungary 
1 . 0 
2. 80 kg/cad. hold N - a c t i v e agent 
3. 80 kg/cad. hold P . . 0 5 active agent 
4. 80 kg/cad. hold N + 80 kg/cad. hold P2Oä 
5. 80 kg/cad. hold N + 80 kg/cad. hold P , 0 , + 80 kg/cad. hold K 2 0 . 
In this exper iment beside the hull content of wheat other quality tes ts (ZELENY-number, 
laborograph, aleuron quanti ty , aleuron-expansivity, thousand grain weight) were conducted. 
III. From the experiment on "winter wheat var ie t ies" of the Nat ional Institute for the 
Qualification of Agricultural Varieties and Production Techniques hull content of the Besostaya 
1 and Fertődi 293 variet ies originating from 10 different places was examined . The varieties 
received in all exper iments the same amounts of fertilizer. From the chemical fertilizer contain-
ing a total of 100 kg/cad. hold pure act ive agent 35 kg/cad. hold P , 0 , and 10 kg/cad. hold K 2 0 
doses were applied as ground fertilizer before seeding. F r o m the 55 kg/cad. hold nitrogen one 
third was given in the autumn as ground fertilizer and t w o thirds in the spring as top dressing. 
In this experiment, beside the hull content the above l isted qual i ty tests were performed as well . 
IY. From the winter wheat varietal collection of MESCH broadcast in Tápiószele, the hull 
content of 25 varieties was determined in 1962 and 1964. 
V. out of the machine-seeding experiment with f i v e replications of MESCH in 1964 the 
hull content of 25 variet ies was e x a m i n e d and the pharinographic scores and thousand grain 
weight determined. 
Experimental Results 
I. In the 1963 experiment the hull content of the varieties Besostaya 1 
(Fig. 1), Fertődi 293 (Fig. 2) and Skorospelka (Fig. 3), as calculated per d ry 
mat te r , increased upon the influence of growing fertilizer doses. The rate of 
increase, however, was not uniform. In the variet ies Besostaya and Fertődi 293 
the highest hull content was obta ined in the 8 th t rea tment . For these varieties 
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the highest rate of increase was -f- 2.81 and 3.29 absolute per cent. The hull 
content of the variety Skorospelka increased to the highest degree wi th treat-
ment No. 9 ( + 3.96 per cent). From the viewpoint of hull content a t the 







Fig. 1. Fluctuation of hull content according to fertilizer treatments in the variety Besostaya 
1. Martonvásár, 1963 
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Fig. 2. Fluctuation of hull content according to fertilizer treatments in the var ie ty Ferlödi 
293. Martonvásár, 1963 
varieties examined Besostaya was t he most valuable because it h a d , in the 
case of the untreated control, the lowest hull content (9.31 per cent) and the 
increase of hull content upon the effect of fertilizer application was t h e lowest 
as well. The most disadvantageous is t he variety Fertddi 293 because here the 
corresponding values are the highest. I t is remarkable t ha t this va r i e ty has 
responded to all fertilizer t rea tments with a high increase of hull content . 
The increase of hull content for the var ie ty Skorospelka was of a ve ry small 
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scale except for t r e a t m e n t No. 9. F r o m the data i t could be established tha t 
the var ie ta l differences in hull con ten t when comparing the un t r ea t ed controls 
were substantial ly smaller than the differences which arose upon t h e influence 
of fertil izer apllication. 
I I . I n the 1964 experiment hul l content and scores of quality tes t ing were 
expressed in per cent of the u n t r e a t e d control. 
On the field U 1/7 (Table 1) n i t rogen and phosphorus fertilizer increased 
the hull content also in themselves separately b u t the greatest increase was 
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Fig. 3. Fluctuat ion of hull content according t o fertilizer t rea tments in the var ie ty Skorospelka. 
Martonvásár, 1963 
caused b y the three fertilizers together . Similarly changed upon t h e influence 
of the chemical fertilizers the Z E L E N Y number, the laborographic score and wet 
aleuron. Nitrogen dosed out in i tself ( treatment No. 2), however, forms an 
exception, since on i ts influence the qua l i ty scores increased to a h igher extent 
than t he hull content. I n this exper iment the effect of chemical fertilizers on 
the expansivi ty of a leuron is remarkable . In the t r e a t m e n t No.2. t h e 10.5 per 
cent increase of aleuron expansivity u p o n the influence of N given alone means 
a deterioration of qua l i ty as against t h e increase of the Z E L E N Y n u m b e r , the 
laborographic score and the value of we t aleuron. As an effect of phosphorus 
( t rea tment No.3) and ful l fertilizer application ( t rea tment No.5) t h e expansi-
vity of eluron gradually decreased. Since other qual i tat ive scores simulta-
neously increased, ful l fertilization proved to be of double favourable effect. 
Hull con ten t forms an exception as i t has increased to the highest degree 
upon t he influence of full fertilizer application. N o relationship was found 
between thousand grain weight and hul l content in this experiment . 
Similar conclusions can be d r a w n from the da ta of the experiment 
established on the field Tsz (Table 2). Numerical divergences of experimental 
values are due to the differences of t h e soil type f r o m the soil of previous ex-
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Table 1 






















in per cent of the untreated control 
1 . Untreated  100.0 100.0 100.0 100.0 100.0 100.0 
2. 80 kg/cad. hold N active agent  102.9 123.2 115.0 120.1 110.5 96.6 
3. 80 kg/cad. hold P„0 5 active agent . . . . 102.1 101.1 97.5 101.6 105.9 99.0 
4. 80 kg/cad. hold N + 80 kg P 2 0 5  104.6 125.6 112.9 118.1 106.5 98.5 
5. 80 kg/cad. hold N + 80 kg P , 0 5 + 80 
kg K 2 0 " 106.5 133.5 127.2 117.1 101.9 100.9 
Table 2 





















in per cent of the untreated control 
1 . Untreated  100.0 100.0 100.0 100.0 100.0 100.0 
2. 80 kg/cad. hold N active agent  105.1 115.3 125.5 118.9 150.0 94.4 
3. 80 kg/cad. hold P 2 0 5 active agent . . . . 98.5 100.0 117.1 101.2 94.6 103.2 
4. 80 kg/cad. hold N + 80 kg P 2 0 5  105.7 115.3 133.5 112.1 94.6 103.1 
5. 80 kg/cad. hold N + 80 kg P 2 0 5 + 80 
kg K 2 0  112.9 105.6 132.5 110.0 85.9 106.1 
periment . Hull content on the effect of pure ni t rogen and full fertilizer applica-
t ion has highly increased, by almost double of the value found in the pre-
vious experiment. The data seem to evidence t h a t the soil type has a t least the 
same influence on the development of hull con ten t as fertilizer application. 
I I I . The soils of the experiments launched a t ten different places of the 
country in 1964 have been characterized on the basis of the genetic soil-map 
of S T E F A N O V I C S — S z ű c s ( 1 9 6 1 ) (Table 3 ) . Data characteristic of the precipi-
ta t ion conditions of the experimental stations are presented in Table 4 on the 
basis of the da ta of the National Meteorological Inst i tute. 
Hull content of the variety Besostaya (Fig. 4) is, in agreement with the 
previous experiments, both on the average and for each station lower than in 
t h e variety Fertődi 293 (Fig. 5.). Hull content in the variety Besostaya has 
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Table 3 
Soil types of experimental stations 1965 










10. Nagykál ló 
Forest soil "brun lessivé" 
Meadow clay calcareous silt developed on alluvial sediment 
Medium heavy loam developed on Raman's brown forest soil 
Heavy clayey l o a m developed on meadow soil 
Clayey loam developed on typical chernosem with l ime deposit 
Medium heavy loam on meadow solonetz soil 
Medium heavy l o a m developed on brown chernosem forest soil 
Medium heavy l o a m developed on chernosem of the Alföld with lime 
deposit, salinized in the depth 
Clayey loam developed on meadow solonetz soil, loess sediments 
Chernosem of the Alföld with lime deposits developed on loess ridge 
Table 4 
Precipitation during the vegetation period in mm 
Ten s tat ions , 1963—64 
Stations 
1963 1964 Total precipitation 
during vegeta-
tion period Oct Nov. Dec. Jan. Feb. March April May June 
1. Eszterág 24 45 81 4 24 57 70 55 138 498 
2. Mosonmagyaróvár 29 49 17 1 13 46 78 65 56 354 
3. Táplánszentkereszt 30 51 29 0.2 19 72 73 63 70 407.2 
4. Kompolt 43 5 33 4 17 42 17 36 97 294 
5. Tordas 19 20 49 3 33 38 26 27 147 362 
6. Kopáncs 17 35 90 4 15 57 57 27 77 379 
7. Iregszemcse 27 35 57 3 20 50 41 63 103 399 
8. Székkutas 25 26 72 4 13 42 43 37 71 333 
9. Karcag 30 11 54 3 13 51 34 55 99 350 
10. Nagykálló 50 13 27 3 23 68 51 57 50 342 
increased as against t he lowest hull con ten t (9.11) b y maximum 2.36 per cent, 
in Fertődi 293 by 4.66 absolute per cen t as compared with the lowest value 
(9.21). The hereditari ty lower hull con t en t of the va r i e ty Besostaya was evi-
denced also on the t en growing s ta t ions . 
B o t h in the case of Besostaya (Table 5) and Fertődi 293 (Table 6) on the 
exper imental stations of the Great Hunga r i an Plain (Alföld) and in Iregszemcse 
the scores of quality test ing are h igher than the average. At the same time 
less precipitation fell in these places dur ing the vegetat ion period as compared 
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Fig. 4. Fluctuation of hull content according to stations in the variety Besostaya 1.10 station s 
1964 











Fig. 5. Fluctuation of hull content according to stations in the variety Fertődi 293. 10 stations 
1964 
with the other growing stations, especially those of Transdanubia . I t is also 
remarkable t ha t in the stations which received significantly more precipitation 
t he hull contents and also the quali tat ive scores are lower. The relationship 
between oceanic climate and higher hull content stressed in l i tera ture has no t 
manifested itself in the experiment and even an opposite trend has been found. 
This points to t he fac t that the relationship assert ing itself on large climatic 
areas cannot be applied in all cases to smaller areas and on the o ther hand t ha t 
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Table 5 
Qualitative scores of teinter wheat Besostaya 1 









































































Average in absolute value  9.94 31.2 34.3 37.6 36.70 
Table 6 
Qualitative scores of the winter wheat Fertődi 293 
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Average in absolute value  11.8 34.4 36.6 42.5 32.44 
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Table 7 
Hull content and qualitative data of winter wheat varieties 
Tápiószele, 1964 
Var ie t ies 
Hull 
0/ /0 






1. Besostaya 1 8.98 83.7 41.5 
2. Karcagi 388 9.43 60.4 31.8 
3. Skorospelka 3/b  10.28 57.9 36.0 
4. Kozlovec 3 10.51 53.3 29.3 
5. Bánkuti 1201 10.56 67.2 37.0 
6. Belocerkovskaya 198 10.63 85.3 39.0 
7. Autonomia  10.83 67.8 37.9 
8. San Pastore  10.89 31.2 36.7 
9. Branitzka Kolkunov  10.97 53.3 34.5 
10. Mironovskaya 808 10.98 85.9 38.9 
11. Pawnee  11.00 56.6 33.1 
12. Cimarron  11.02 58.3 34.5 
13 Ottawa  11.03 71.6 30.2 
14. Jubilejna III  11.06 29.7 31.8 
15. Kecskeméti 175—198 11.16 63.5 32.6 
16. Record  11.32 83.7 37.5 
17. Etoile de Choisy  11.37 36.6 36.5 
18. Knox  11.37 59.6 34.1 
19. Prof. Hermann Sadovo  11.56 65.4 -
20. U8I47  11.60 77.1 30.1 
21. Garant  11.64 80.0 38.0 
22. Z. Imperial  11.75 71.3 37.0 
23. Fertodi 33 11.80 65.7 39.0 
24. Cenad 512 12.06 70.5 40.7 
25. U 8/85 12.26 84.2 42.5 
this relationship is influenced beside climatic f ac to r s by soil and other factors. 
The experimental soil of the four last stations is mainly chernosem which is 
known to be highly suitable for wheat production and particularly for high 
quali ty wheat product ion. It is also well known t h a t alkali (Szik) soils favour 
the development of good quality. The high qua l i ta t ive scores of the Karcag 
experiment are also due to these reasons. The d a t a of Tables 5 and 6 also prove 
t ha t the high qual i ta t ive scores coincide with h igh scores for hull content. 
IV. Hull content of the 25 varieties of the win te r wheat var ie ta l collection 
in Tápiószele ranged in 1962 from 9.24 to 14.09 pe r cent (Fig. 6.). The differ-
ence is important and amounts to 4.85 absolute pe r cent. Hull content of the 
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var ie ty Besostaya 1 was lowest also in this experiment. In 1964 t he difference 
between the scores of t he varieties w i t h lowest and highest hull con ten t was 
6.52 per cent. In the order of the var ie t ies some changes occurred. Hu l l content 
in 1964 was higher t h a n in 1962 for all varieties except Milturum 553. Parti-
cularly t he hull content of the var iet ies Prima, Mocho de espiga br, Bánkuti 
1201, Saccometti increased. Since precipi ta t ion during the vegetation period was 
the same in the two experimental years , differences are due f irs t of all to the 
divergent distribution of precipitat ion during the vegetation per iod. 
Y. From the 25 winter wheat varieties of machine seeding experiments 
in 1964 generally the Soviet variet ies distinguished themselves b y lowest 
hull con ten t (Table 7.) Among these t h e hull content of Besostaya was lowest. 
The difference in hull content between the varieties of lowest and highest hull 
content was 3.28 per cent . From the d a t a it can be established t h a t t h e heredi-
ta r i ly low hull content readily mani fes t s itself under favourable conditions. 
No relationship has been found be tween the hull content of different varieties, 
pharinographic scores and thousand grain weight. 
Conclusions 
Developments of the hull content of wheat according to varieties, fertilizer 
applications with var ious dosage r a t e s , stations and other t r e a t m e n t s were 
examined in the qual i ty testing f lour laboratory of the Agricultural Research 
Ins t i tu te of the Hungar ian Academy of Sciences in Martonvásár on t he mate-
rial of experiments wi th machine seeding and broadcast established a t different 
s tat ions in 1962 and 1964. 
On the basis of several experiments it can be s ta ted that the hul l content of 
the va r i e ty Besostaya is very favourable since it is lowest both according to 
varieties and t rea tments . On ten d i f fe ren t experimental stations t h e difference 
between lowest and highest hull con t en t of the var ie ty Besostaya was 2.36 
per cent as against 4.66 per cent in t h e variety Fertodi 293. 
Under the influence of increasing fertilizer dosage rates the hu l l content 
generally increased. The highest increase in hull content and qual i ta t ive scores 
was found in the case of full fertilizer application. While nitrogen g iven in itself 
increased both hull content and qual i ta t ive scores, ful l fertilizer application 
also diminished expansivi ty of aleuron and thus had a double quali ty-improv-
ing effect . 
I n the experiment established a t ten different stations the hu l l content 
developed differently according to t h e amount and distribution of precipita-
tion and to the soil. On the stations of the Great Hungarian P la in (Alföld,) 
on chernosem soil and under the inf luence of less precipitation the seed obtained 
was of be t t e r quality b u t at the same t ime of higher hull content. On the effect 
of the various soils and higher a m o u n t s of precipitation of the o the r experi-
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
CHANGE OF T H E HULL CONTENTS OF WHEAT 1 3 9 
mental stations generally a poorer quality b u t lower hull con ten t developed. 
The relationship between oceanic climate and higher hull con t en t under condi-
tions of Hungary does not manifes t itself in connection wi th a greater amoun t 
of precipitation and higher hull content. 
The hull content of 25 d i f fe rent winter wheat varieties which were broad-
cast, f luctuated in 1962 by 4.85 in 1964 by 6.52 per cent. I n 1964, on the o ther 
hand the difference between lowest and highest hull content of 25 other varie-
ties was only 3.28 per cent. The da ta point t o the fact t h a t t he re are substan-
tial differences in the inherited hull content of varieties which , under corres-
ponding conditions, do manifest themselves. Differences of soil and climate and 
of various fertilizer applications have also an important influence. These 
factors may change the connections between hull content a n d some quali tat ive 
factors. 
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THE PRODUCTION OF WATERMELON F, HYBRIDS 
B y 
Á. K iss 
INSTITUTE FOR AGRICULTURAL EXPERIMENTS IN THE REGION BETWEEN 
THE DANUBE AND THE TISZA, KECSKEMÉT 
As a result of f i ve year's e x p e r i m e n t s author succeeded in producing a savoury 
and productive F, heterosis watermelon w i t h small fruit . Combinations t h a t p r o v e d to 
be best of all were obta ined from the cross ing of the variety of American origin producing 
small fruit Dew Green w i t h the Hungarian var ie ty Marsowszky producing large frui t . This 
hybrid in the state varietal trials was f o u n d to be more productive than t h e existing 
variet ies and obta ined preliminary s ta t e certification in 1964. 
Introduction 
I n these last 20 years plant breeders have paid, also in the product ion 
of vegetables, more and more a t ten t ion to the breeding of Fj hybr ids . I t has 
appeared t ha t hybrids are of vigorous growth, more hardy, product ive and 
tas ty t h a n the pure varieties. To produce hybrid combinations be t te r t h a n the 
pure varieties is a t ask which can be accomplished wi th comparat ively easy 
and simple methods. 
Still, a s tudy of Hungarian and foreign varietal catalogues reveals that 
breeding and production of heterosis vegetables lag behind that of o ther hybrids. 
Breeding of watermelon heterosis hybrids was conducted f i r s t of all in 
J a p a n ( F U J U S H I T A 1 9 5 9 , SADAO 1 9 5 5 ) , USA ( B O S A 1 9 2 5 , I V A N O F F — A L B R I T T O N 
1 9 6 2 , M Ö H R et al. 1 9 5 7 , P O O L E et al. 1 9 4 1 ) , the Soviet Union) ( B R E Z H N E V 
1 9 5 9 , T K A C E N K O et al. 1 9 6 3 , Z U E V 1 9 6 4 ) , I taly ( B I A N C H I - M A R C H E S I 1 9 5 8 ) 
and Czechoslovakia ( V E N E N Y 1 9 6 4 ) . Of Hungarian research workers t h e breed-
ing of the F X hybrids of water melon was studied by V I G H ( 1 9 5 6 ) , B A R N A ( 1 9 6 1 ) 
and Kis s ( 1 9 6 5 ) . Workers engaged in the heterosis phenomenon of water 
melon have almost unanimously established that some combinations are more 
productive, hardy and savoury t h a n t he starting parental varieties ( M Ö H R 
e t a l . 1 9 5 7 , S A D A O 1 9 5 5 , T K A C E N K O e t a l . 1 9 6 3 ) . I V A N O F F — A L B R I T T O N ( 1 9 6 2 ) 
found t h a t the most productive F j generations were obtained from t h e crossing 
of melons with small and large frui t . Unfor tunate ly , however, these heterosis 
seeds are not available in amounts meet ing the demands of growers, because 
owing to the costly and time-consuming manual crossing method t h e hybrid 
seeds produced in small quantities are 6 — 10 times more expensive t h a n the 
seeds of pure varieties. In the USA according to M Ö H R et al. product ion costs 
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are ten times, according to S A D A O in Japan six t imes as high. I t is interesting 
to note that according to S A D A O ( 1 9 5 5 ) in J a p a n 5 5 . 4 per cent of the t o t a l 
area of watermelon is occupied b y hybrids. This da ta indicate t h a t there is a 
s t rong reason for t he existence of watermelon hybrids in J a p a n and allow 
conclusions of possibilities in Hungary . 
Material and Method 
When breeding heterosis watermelons equally t h e demands of home consumption a n d 
of exports had to be borne in mind (Geneve , Norme E u r o p é e n n e 1964). As recent requirements 
and particularly e x p o r t trade demands favoured variet ies w i t h small fruit, so, when selecting 
the crossing partners at tent ion was p a i d to adequate f ru i t size at the progeny. We aimed a t 
Fig. 1. The Kecskemét F, watermelon ( in the middle) 
$ D e w Green, (J Marsowszky 
se lect ing parent partners from the combinat ion of which watermelons of an average weight of 
3 — 5 kg could be p r o d u c e d (Fig. 1). 
In the course of years a total of 122 varieties were col lected. Among these finally the f e w 
crossing partners were chosen from the progeny of which w e intended to select the combination 
t h a t seemed suitable b o t h for home consumption and e x p o r t s owing to product iv i ty , f lavour 
a n d adequate size. 
When select ing t h e parental partners one of the var ie t ies was invariably of small fruit 
(1 — 3 kg) but we c o n d u c t e d also crosses where the average we ight of both parents ranged f r o m 
3 t o 4 kg. The large watermelons were used either only as materna l or only as paternal varieties. 
The Fj hybrids a t t a i n e d almost without the productivity of the parent producing a richer crop, 
bu t only the combinat ions of the maternal varieties Dew Green and Rhode Island Red with the 
paternal variety Marsowszky were s tud ied , owing to their properties warranting most favour-
able fruit size and F t hybr id character deriving from the dominance relationship. Also recipro-
cal crosses were carried out for control, bu t at maturation the deficiency deriving out of self 
ferti l ization could be o n l y established in the former combinat ions . 
Results and Discussion 
The first crossing experiments (1959 —1960) revealed t h a t from int ra-
var ie ta l hybridizat ion (Dew Green 1 X Dew Green 5, Rhode Island-1 X 
Rhode Island Red-2) no types more valuable t h a n the parents were obtained 
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and so we did not continue these experiments in subsequent years. The off-
spring of the crosses between varieties with small and large f r u i t (Dew Green X 
Marsowszky, Rhode Island Red X Marsowszky were more valuable and m o r e 
recently Sugar Baby X Marsowszky, Ice Box Bed Flesh X Marsovszky etc.) 
have proved to be suitable. 
Table 1 
Watermelon crossing experiment 1960 
Combination 
Crossed flowers Fruit set Matured fruit 
units 
uni ts 1 % units % 
Detv Green-2 X Marsowszky 62 21 33.8 17 27.4 
Marsowszky x Dew Green-2 20 7 35.0 4 20.0 
Rhode Island Red X Marsowszky 33 12 36.4 7 21.2 
Marsowszky X Rhode Island Red 20 6 30.0 4 20.0 
From the crossing exper iment it appeared t h a t the f ru i t sett ing amount -
ed to 34.2 per cent on the average and f luc tua t ion range was 6.4 per cent . 
Unfor tunately , 19—43 per cent of the fruit set in 10 —15 days turned b rown 
and fell off, and this has occurred almost every year. Thus t h e frui t ratio, as 
related to the to ta l i ty of flowers, t ha t subsequently became r ipe has not been 
higher than 23.62 per cent which of course raises the cost of production. 
On selecting varieties f i r s t of all product iv i ty and adequa te fruit size 
for export was taken into consideration. For instance from t h e combination 
New Hampshire Midget X Marsowszky, f rui t of 1.5 to 3 kg were obtained 
which owing to the too low f ru i t size did no t meet present requirements (12 
per cent of the Fx hybrids was grade I., of an average weight of 2.5 — 3.5 kg , 
65 per cent grade I I . smaller t h a n 2.5 kg and 23 per cent subs tandard , smaller 
t han 2 kg and shapeless frui t) . I t should be noted tha t in our experiment t h e 
variety New Hampshire Midget produced, in the average of t h e years, to 85 — 95 
per cent grade I I and to 5 —15 per cent substandard fruit , f i rs t of all on account 
of the frui t size being exceedingly small, under 1.5 kg. 
I t is not impossible t h a t in the years t o come requirements will f avour 
varieties with still smaller f ru i t t h a n are in demand at present and then also 
this variety may be recommended as a crossing partner. 
The watermelon of American origin Dew Green seemed to be suitable 
as a maternal crossing par tner for several reasons. I t is a product ive var ie ty 
with small f rui t (1.5—3 kg), its shape is a pleasant ly globular, readily storable 
in ice box, with red flesh and somewhat more savoury t h a n the average. I t s 
rind is of grass-green colour and therefore as a paren t with recessive proper ty 
it seemed particularly reliable as a maternal pa r tne r . Unfor tunate ly its pistil-
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late flower is hermaphrodit ic and thus t h e cost of cross is higher t h a n t h a t of 
the reciprocal. Medium matura t ion , r ipening 100 — 115 days after emergence. 
Very susceptible to fusa r ium wilt. 
Rhode Island Red is a variety of American origin. Similarly to the previous 
one it produces small f r u i t , its rind is d a r k striped on light green ground and 
thus owing t o the recessive property of t h e rind colour i t proved to be a good 
maternal par tner . Very susceptible t o fusarium wilt. 
Marsowszky is the oldest Hungar ian variety wi th large f ru i t (10 —15) 
and red f lesh . Its flesh is compact, t end ing to fibri l lat ion. Only the f ru i t of 
4—6 kg are suitable for h o m e consumption and for expor ta t ion. A la te variety, 
ripening u n d e r favourable weather conditions in 115 —125 days, moderately 
susceptible t o fusarium wil t . Hardier and more productive than both American 
varieties unde r Hungar ian conditions. 
Earl iness, fruit size, productivi ty and flavour of the hybr ids were 
studied in the combination referred t o bo th in 1961 and subsequent years. 
In t h e examination of earliness t h e appearance of the male and female 
flower as reckoned f rom emergence, matura t ion of t h e first crop, length of 
total vegeta t ion period a n d index of earliness were recorded. The index of 
earliness indicated the per cent of to ta l yield produced b y the hybrids or parent 
varieties respectively un t i l 15th August (Table 2). 
F r o m the early analysis of three years it appeared t h a t our best combi-
nation as t o earliness was the Fx hybr id Dew Green-2 X Marsowszky. Taking 
the index of earliness a t t he earlier p a r e n t for 100, t h e earliness of t he best 
combination, gave during years, a va lue of 123, 112 and 108. The superiority 
of the hyb r id in earliness and product ivi ty appeared also in subsequent years. 
Product ivi ty of the best hybrids yielded in 1961 — 1964 the following results 
(Table 3.). 
Unfor tunate ly the results of 1965 cannot be published because our 
breeding garden has been hail destroyed three times then . From the da ta it 
appears, however, tha t in three years t h e hybrid Dew Green-2 X Marsow-
szky p roved to be best of all and only in one year did the more productive 
Marsowszky parent exceed the hybrid. I t also appears from the Table tha t 
the yields of the various years exhibit a tremendous f luc tua t ion . The two extre-
me years were 1963 (315.3 q/cad. hold) and 1964 (118.6 q/cad. hold). 
While within the yea r the extreme values of ampl i tude among varieties 
and hybr ids amount to 24.8 — 32.5 per cent , the differences among years both 
within va r i e ty and hybr id attain 235 — 266 per cent f luctuat ion. These data 
indicate t h a t in case of unfavourable weather even t h e productive hybrids 
may cause deception. 
Growers should endeavour to a p p l y under all conditions best cultural 
practices because even in years unfavourable for watermelon a yield of 100 —120 
q per cad. hold can be assured by the use of hybrids. 
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Table 2 
Examination of earliness of Fx hybrids Kecskeméti 
and of parental varieties in 1961—1963 
Variety or combination 
Number of days 
from emergence 
until appearance of 
í j flower J Ç flower | first crop 
Index of 
earliness 




Dew Green-2 X Marsowszky  65 68 115 45.2 123.0 
Marsowszky X Dew Green-2  66 70 116 39.5 108.0 
Rhode Island Red X Marsowszky . . 65 70 120 38.2 101.0 
Marsowszky X Rhode Island Red . . 65 70 121 37.7 99.0 
Dew Green-2  68 76 121 36.6 100.0 
Rhode Island Red  63 68 119 38.0 100.0 
95.5 
Marsowszky  65 71 121 35.0 92.0 
1962 
Dew Green-2 X Marsowszky  58 63 107 46.5 112.0 
Marsowszky X Dew Green-2  58 64 107 43.6 114.8 
Rhode Island Red X Marsowszky . . 57 65 108 42.9 102.0 
Marsowszky X Rhode Island Red . . 58 66 110 42.0 100.0 
Dew Green-2  58 62 104 41.5 100.0 
Rhode Island Red  59 61 103 42.0 100.0 
92.0 
Marsowszky  57 66 112 38.2 91.0 
1963 
Dew Green-2 X Marsowszky  65 69 111 38.1 108.5 
Marsowszky X Dew Green-2  66 70 113 36.5 101.5 
Rhode Island Red X Marsowszky . . 66 68 112 36.2 101.0 
Marsowszky X Rhode Island Red . . 66 68 113 35.9 100.0 
Dew Green-2  65 72 116 36.0 100.0 
Rhode Island Red  64 68 116 35.9 100.0 
99.5 
Marsowszky  66 70 116 35.8 99.7 
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A posit ive advantage of hybrid watermelons is the agreable t as te and 
aroma in f r u i t flesh. According to our examinations hybr ids have a be t t e r 
f lavour t h a n any of the pa ren t s . For the evaluation of f r u i t a 20 score sys tem 
employed. Since in case of watermelon t he flavour of f r u i t is considered as 
Table 3 
Productivity of Fl hybrids and parents in 1961 —1963 
Variety or combination 





Dew Green-2 X Marsowszky . . 163.0 175.0 315.3 118.6 192.97 103.0 
Marsowszky x Dew Green-2 . 160.5 171.3 306.2 115.0 188.25 100.2 
Rhode Island Red X Mar-
sowszky  140.7 135.8 252.0 99.6 157.05 84.0 
Marsowszky X Rhode Island 
Red  133.0 140.2 275.5 107.0 163.92 86.8 
Dew Green-2  135.1 161.5 291.0 100.2 171.95 91.5 
Rhode Island Red  118.5 122.4 235.1 93.8 142.45 76.0 
Marsowszky  167.1 166.0 300.4 118.3 187.95 100.0 
S D 5 %  9.8 15.5 24.2 7.4 
most impor t an t , in evaluat ion this f ea tu re obtains t he highest f igure and 
gradually lower numbers are assigned to t he flesh colour f ru i t size and f ibre 
content of t h e flesh. M a x i m u m score of the fruit corresponding to highest 
demands will be 20, while t he perfectly worthless watermelon is marked wi th 4. 
Table 4 presents the scores for hybrids and parental varieties examined in 
1 9 6 1 - 1 9 6 3 . 
From the Table it appears that t a s t e and flavour value of the combi-
nation Dew Green-2 X Marsowszky was be t t e r than t ha t of both parents (7.13 
on the average of 3 years, while in the case of the be t t e r parent only 6.13). 
Frui t shape, flesh colour and flesh fibril lation values do no t exhibit such impor-
t a n t difference bu t the t o t a l score of the bes t hybrid was 14.55 while t h a t of 
the best p a r e n t 13.12. 
In t he 1963 and 1964 nat ional trials th is hybrid as t o product ivi ty exceed-
ed the cons tan t varieties. I t s savoury f ru i t of small to med ium large size was 
considered as suitable for exporta t ion and the quality was found to be be t t e r 
than tha t of the old land races. The opinion of the competent inst i tute was as 
follows: 
" A n early hybrid m a t u r i n g though a few days l a te r than Sugar Baby 
but in the second week of matura t ion considerably overtaking the l a t t e r . 
Owing to i ts healthy foliage i t can be picked for a longer period and yields also 
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of the fruit 
Dew Green-2 X Marsowszky 1961 2.9 2.2 2.1 7.3 14.5 3.6 
1962 3.0 2.4 2.0 6.6 14.0 3.9 
1963 2.9 2.7 2.1 7.5 15.2 4.2 
X 2.93 2.43 2.06 7.13 14.55 3.90 
Marsowszky X Dew Green-2 1961 2.9 2.0 2.0 6.5 13.4 3.8 
1962 2.8 2.1 1.9 6.2 13.0 4.0 
1963 2.8 2.2 2.1 6.8 13.9 4.2 
X 2.83 2.1 2.0 6.5 13.43 4.00 
Rhode Island Red X Marsowszky 1961 2.7 2.4 2.0 6.6 12.7 3.7 
1962 2.5 2.5 2.2 6.2 13.4 4.1 
1963 2.6 2.4 2.1 6.3 13.4 4.4 
X 2.6 2.4 2.1 6.0 13.10 4.06 
Marsowszky X Rhode Island Red. 1961 2.8 2.6 1.9 5.3 12.6 3.8 
1962 2.3 2.5 2.1 6.1 13.0 3.9 
1963 2.7 2.6 2.1 6.6 14.0 4.5 
X 2.6 2.56 2.03 6.0 13.19 4.06 
Dew Green-2 1961 1.6 2.4 2.6 5.8 12.4 2.1 
1962 1.4 2.5 2.5 5.2 11.6 2.1 
1963 1.4 2.6 2.6 5.8 12.4 2.3 
X 1.46 2.5 2.56 5.6 12.12 2.16 
Rhode Island Red 1961 2.7 2.1 2.0 5.4 12.2 2.9 
1962 2.5 2.0 2.1 5.0 11.6 3.3 
1963 2.6 2.1 2.2 5.5 12.4 2.4 
X 2.6 2.06 2.1 5.3 12.06 3.20 
Marsowszky 1961 2.7 2.7 1.9 5.8 13.1 5.6 
1962 2.6 2.4 1.8 6.1 12.9 5.5 
1963 2.5 2.5 1.9 6.5 13.4 6.3 
X 2.6 2.53 1.86 6.13 13.12 5.80 
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later on frui t of good quality. Seed production of greater proport ions and 
growing on farm-scale is just i f ied." 
The hybrid obta ined preliminary state certification in 1964. 
The cooperative farm Kossuth of Nagykarácsony verified the rentabil i ty 
of the production of water-melon "Kecskeméti heterozis'''' on the f a r m level. 
Comparat ive growing was conducted with the hybr id from 1963 every year 
on 2 to 4 cad. hold. I n these examinat ions the watermelon variet ies Sugar 
Baby and Marsoivszky were included. Experience gained in the growing was 
formula ted as follows: 
" T h e watermelon ,,Kecskeméti heterozis" in the picking f rom each fruit 
set t ing gave a larger mass than Sugar Baby and thus its Forint yield f rom one 
cad. hold was 4000 F t . higher. The shape of the f ru i t is moderately globular, 
oval, elongated, wi th an average weight of 4 — 5 kg. I t s taste, colour and trans-
portabi l i ty are excellent, it is highly suited for expor ta t ion." 
I n the presentat ion of yields a t the Agricultural Exhibition in Budapest 
28 August 1964 this hybr id gained I . prize, while at the Internat ional Horticul-
tural Exhibit ion of Vienna 11 October 1964 it obta ined a silver medal . 
The production of the F-l watermelon seed is, a t present, 3.5 to 4 times as 
expensive as tha t of the pure var ie ty . Of course the higher price prevents 
growers from purchasing hybrid seed unti l they get acquainted with the superi-
ority of the heterosis watermelon. 
The seed f i rm B U R P E E advertises one ounce (28.35 g = abt . 500 seeds) 
of heterosis watermelon seed at a price of 10 dollars. The Japanese f i rms sell 
the diploid heterosis seed at a similar price. I t should be noted t h a t the price 
of the Sugar Baby watermelon seed is only 65 cent per oz. thus it is sold at 
a 15 t imes lower price than the Fx hybr id seed. 
The maternal and parental pa r tners are p lan ted in double rows in an 
a l ternat ing order so t h a t half of the area is occupied by the maternal , the other 
half by the paternal rows. Thus crossing can be carried out easier. In J a p a n the 
pa terna l variety is 10 per cent whereas in the USA 25 per cent. 
According to our observations made up to present a t ra ined worker 
can carry out crosses only for 4 hours daily. From these 4 hours selection and 
isolation of female and male flowers in the late af ternoon take 2 hours while 
the o ther two hours are spent the nex t morning between 6 and 8 o'clock on 
castrat ion and pollination. In the average of the years 1964 65 the fruit 
setting f luctuated around 50—66 per cent but only too often f ru i t set , in egg-
size condition, t u rned black and dried out. 
I n case of favourable weather mature frui t was obtained f rom 50 per 
cent of the crossed flowers while having a cool, ra iny summer, such as prevailed 
also in 1965, only f r o m 30 — 33 per cent. 
In 1965 six t r a ined workers crossed 1800 flowers from which 1200 fruit 
were set (66 per cent). Of the frui t set , however, 600 in the 10 15 days after 
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pollination turned black and fell off. Thus f rom the 1800 flowers crossed f inal ly 
only 600 f ru i t matured t he total amoun t of seed of which was 9.5 kg . The 
result of one hour's useful work of a worker was 43 — 45 g seed (exactly 44 g, 
in case of a thousand grain weight of 50 g 880 seeds). This amount is found in 
about 3 hybr id melons. 
Through the 1 hour work of a t r a ined worker an area of about 1200 — 
1400 m2 can be planted wi th heterosis water-melon. (The germinative capaci ty 
of the seed was 99 per cent b u t 10 —12 per cent of seedlings has perished on the 
average of the years). 
The crossing technique can still be improved bu t i t is hardly imaginable 
tha t performance could be doubled in the near future. Unfor tunate ly t he work 
of crossing is bound to a certain period of the day. Dur ing day time in warm 
sunny weather pollination is followed b y poor fruit se t t ing and only in the 
crosses carried out early in the morning (between 5 and 8 o'clock) is t h e f ru i t 
setting satisfactory. In case of cool humid weather t he pollen is only suited 
for pollination between 9 and 11 o'clock. 
In seed production the variety disposing of recessive properties (light 
green rind) Dew Green-2 is used as a ma te rna l parent , owing to the reliabil i ty 
of crossing. In this var ie ty , however, t he pistillate f lowers are hermaphro-
ditic and so the anther mus t be removed before crossing. This is d isadvan-
tageous for two reasons. On the one hand crossing takes more time and on the 
other disease is spread b y castration and thus the n u m b e r of fruit set t ings 
diminished. 
We have already succeeded in f ix ing individuals wi th female f lowers by 
selfing and hope to obtain useful combinations also wi th this strain. W i t h this 
type cast ra t ion necessar now for the product ion of the hybrid can be saved. 
S A D A O ( 1 9 5 5 ) in the production of Fx hybrid seed recommends the me thod 
of "sex expression". F rom the parent varieties planted in parallel rows and 
used as mother plants t he male flowers must be removed. So with n a t u r a l 
pollination hybrid seed is obtained. In our case this m e t h o d can be employed 
when the value of the line Dew Green-2 with purely female flowers has been 
evaluated and the new t y p e propagated. I n our opinion this method requires 
very thorough and careful work because male flowers arise continuously and 
in a great number . Supposing perfunctory work the n u m b e r of seeds f r o m self-
ing will be ra ther high. 
Another suitable method used by several authors especially in cucumber 
is the product ion of gynoecious lines (KŐRÖS 1965). In th is case the ma te rna l 
variety produces only female flowers and thus the product ion of the hybr id 
in the case of proper spat ia l isolation could be carried out also in the fields 
with na tu ra l pollination b y insects. 
In b o t h cases it is t o be desired for the maternel var ie ty , beside securing 
the recessive gene, to build in a marker character t ha t would indicate a l ready 
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i n the cotyledone age the hybr id character of the seedling. Because of t he 
higher cost of seed production i t is necessary to increase the expor t price of t h e 
guaranteed savoury Fx watermelon fruit b y a t least 1 F t per kg as this is t he 
only way to assure the grower the higher income corresponding to the higher 
seed price. 
After Japanese workers we have also succeeded in realizing the F j seed 
production b y triploidy. 
Conclusions 
Work directed to the production of heterosis watermelon was s t a r t ed 
in spring 1959 b y the analysis of parents and the production of single combi-
nations. 
In te course of years 122 varieties were studied and f ina l ly the hybr ids 
f rom the cross of the variety Dew Green-2 with small f ru i t and Marsovszky 
with large f r u i t was found bes t of all. The materna l var iety on account of i ts 
small fruit a n d the paternal var ie ty on account of its large f ru i t were sui table 
for export to a lesser extent. F r o m the hybr id combination of the two variet ies 
and early savoury and product ive F4 generation with fruit of 3 — 5 kg well sui ted 
for exportation was obtained, which assured in large-scale production higher 
rentability t h a n the early Sugar Baby va r i e ty . 
The i ndex of earliness of the most valuable Fj was on the average of 
1961-1963 43.3 while for Dew Green-2 38.0 and for Marsovszky 36.3. (The 
index of earliness indicated t he per cent of t o t a l yield obtained from the hybr id 
and the paren ts respectively pr ior to August 15 th.) This hybr id exceeded in t he 
average of yea rs the more product ive parent b y 3 per cent and the less produc-
t ive one by 11.5 per cent. I t p roved to be more productive t h a n any other var i -
e t y also in t he national trials and therefore obtained prel iminary state certi-
fication in 1964. 
In 1964 t h e F4 heterosis hybrid Kecskeméti obtained a f i rs t prize a t t he 
Agricultural Exhibi t ion in Budapes t and a silver medal a t t he Internat ional 
Horticultural Exhibition in Vienna. 
Seed product ion is carried out by manua l crossing. Maternal and pa te rna l 
parents are p l an t ed in double rows in a l ternat ing order so t h a t half of the area 
is occupied b y t he maternal, t he other half b y the paternal var ie ty . A t ra ined 
worker can ca r ry out crosses only for 4 hours daily including 2 hours in the la te 
afternoon for selection and isolation of f lowers and two hours between 6—7 or 
6 — 8 early in t h e morning for castration, pollination and isolation. 
Fruit se t t ing , in the case of manual crossing amounts to about 50—66 
per cent on t h e average of years but only f r o m 30 to 50 per cent of the f ru i t 
se t is obtained mature yield. Thus the f inal result of 1 hour ' s useful work of a 
worker is a b o u t 43—45 g of seeds which is found in about 3 hybrid melons. 
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The cost of production of the hybrid seed is 3.5 to 4 t imes as high as t h a t of 
the diploid pure var ie ty . 
In our opinion, on account of t h e more expensive seed it is perfectly 
justified t h a t the expor ta t ion price of the warranted savoury hybr id water-
melon should be fixed a t least 1 F t higher per kg. 
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RESULTS OF THE FIRST EXPERIMENTS IN FARM 
TECHNOLOGY CONCERNING HYBRID SUDAN GRASS 
IN HUNGARY 
B y 
E . K Ü K E D I 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN 
ACADEMY OF SCIENCES, MARTONVASÁR 
In 1963 and 1964 investigations were conducted on the first Hungarian hybrid 
Sudan grasses (Hybar Mv 301, Hybar Mv 309) to determine their value in cul t ivat ion. 
Yie ld of the hybrid S u d a n grasses was compared with tha t of the Sweet S u d a n grass 
used as a standard, at 4 seeding dates (20 . IV, 4. V, 18. V, 1. VI . ) . 
According to experimental results o n the average of 2 years and 4 seeding dates 
from Hybar Mv 301 37 .3 per cent, from Hybar Mv 309 31 .9 per cent higher green yield 
was obtained as compared with the s w e e t Sudan grass. 
The optimum seed ing date under t h e given conditions is when the soil has warmed 
up t o the depth of seed ing (4—5 cm) at l e a s t to 14—15° C. 
Introduction 
Before describing t h e experiments t he position of Sudan grass product ion 
in Hungary should be briefly reviewed. 
In Hungary, S U R Á N Y I ( 1 9 2 6 ) was the first to conduc t experiments with 
the seeds obtained f r o m the USA, in 1925. Although initial a t t empt s were 
successful, growing a t f i r s t could no t gain ground, which was due, in our 
opinion, t o the lack of p roper varieties and the farm technology t h a t had not 
yet been elaborated. A f t e r World War I I production gained a new momentum 
when the sweet Sudan grass appeared, and were discussed more extensively 
b y S U R Á N Y I ( 1 9 5 1 , 1 9 5 6 ) a n d B A J A I ( 1 9 6 1 ) . 
Breeding work s t a r t i ng in the midd le of the f i f t ies marked a new stage 
in the growing of Sudan grass. Its result was the first European and Hungar ian 
hybrid (Hybar Mv 301 ) b red simultaneously with the American hybr id Sudan 
grasses which is 30—40 per cent more productive t h a n sweet Sudan grass 
( B A R A B Á S 1961, 1964). 
In t he meantime t h e most i m p o r t a n t issues of f a r m technology were 
successfully worked out . So in our days we have a l ready elucidated t he most 
impor tan t causes of in jur ious after-effects and the possibilities of their 
elimination ( K Ü K E D I 1 9 6 1 , 1 9 6 2 ) . I t h a s been also established t h a t manure 
reaction of hybrid Sudan grass is substant ia l ly bet ter under our given condi-
tions t h a n t h a t of green maize ( B A J A I et al. 1 9 6 2 , K Ü K E D I 1 9 6 4 ) and with 
rational fertilizer application its yield can ba enhanced even by 60 per cent 
( K Ü K E D I 1 9 6 2 ) . Op t imum seed q u a n t i t y ( K Ü K E D I 1 9 6 3 ) and seeding dates 
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( K Ü K E D I 1964) were established and considerable results obta ined in chemical 
weed control. 
Since practical farming became acquainted with Sudan grasses, interest 
for them has been intensified in these last years. Their dissemination is l imited, 
however, by the lack of stock seed. Thus, at present from the 5 800 000 hectare 
arable land of the country Sudan grass is grown only on 10 000 hectare. 
We will now approach the subject of t he experiments with the f i r s t 
Hungarian hybr id Sudan grasses. 
Experimental Procedure 
Invest igat ions were carried out at Martonvásár, in the Agricultural Research Ins t i tute 
of the Hungarian A c a d e m y of Sciences on chernosem soil w i t h wood rests, in collaboration w i t h 
the head of the scientif ic department (National Ins t i tu te of Agrobotany, Tápiószele), GY. 
MÁNDY in the years 1963 and 1964. The most characteristic data on the basis of laboratory 
analysis carried out in this Inst i tute are as follows: 
pH in the surface soil 6.86 (KCl) 6,85 
pH in the subsoil 7.18 
humus content 3.5 per cent 
total n i trogen 2.35 per cent 
number of st iffness (st icky point ) according to Arany 42 
thickness of the humus layer 60 cm. 
It may be useful to quote also the most important meteorological da ta , according to t h e 
local Agrometeorological Observatory (Table 1). 
The factorial experiment was established in spl it-plot layout, w i t h 4 replications, o n 
10 m2 plots in the first and 15 m 2 p lots in the second year, with the fo l lowing treatments: 
Fig. 1. Deta i l of the experiment, left: Hybar Mv 301, centre: common Sudan grass. 
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Fig. 2. Green yield of Sudan grasses depending on seeding date (1963) 
Key to symbols used 
A) Seeding date A) 20. IV 1963 
B) Seeding date B) 4. V 1963 
C) Seeding date C) 18. V 1963 
D) Seeding date D) 1. VI 1963 
1. Sweet Sudan grass 
2. Common Sudan grass 
3. Hybar Mv 301 
4. Hybar Mv (309) 
Seeding dates 
1. 20. IV. 
2. 4. V. 
3. 18. V. 
4. 1. VI. 
Varieties, hybrids 
1. Sweet Sudan grass 
2. Common Sudan grass 
3. Hybar Mv 301 
4. Hybar Mv 311 (309) 
The experimental area was both years g iven 350 q/ha farmyard manure in autumn and 
70 kg/ha N in spring. The soil was prepared with the utmost care so that it was perfectly free 
of weeds at seeding which was carried out in drills with the width usual for cereals at the 
above dates as well as 30 sprouts came on a running metre. The seeds sown emerged depending 
on temperature and moisture content of the soil within 5 to 14 days. After emergence (1963) 
110 care of plants was applied in the first year because the soil was left free of weeds but in the 
second year 1.75 kg/ha Atrazin was postemergently used. In the experiment the stand was 
complete in both years and the crop showed a good development up to harvesting which took 
place on the days indicated in Table 2. Immediately before harvesting in 1964—5 leaf to stem 
ratio was examined for all seeding dates. Table 3 presents these data while Table 4 the 2 year 
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Fig. 3. Green yield of S u d a n grasses d e p e n d i n g on seeding d a t e (1964) 
K e y t o symbols used 
A) S e e d i n g date A) 20. I V 1963 
B) Seed ing date B) 4. V 1963 
C) S e e d i n g date C) 18. V 1963 
D) Seed ing date D) 1. V I 1963 
1. Sweet Sudan grass 
2. Common Sudan grass. 
3. Ну bar Mv 301 
4. Hybar Mv 309 
m e a n s of green crop. In Table 5 the d a t a of yields c o n v e r t e d to absolute d r y matter are s e e n , 
equal ly in the 2 year average. 
Fig. 1 s h o w s a detail of the exper iment while on Figs . 2 and 3 the green crops of 1 9 6 3 
a n d 1964 are s e e n . 
Results and Discussion 
In Table 1 showing the meteorological d a t a i t appears t h a t in 1963, f r o m 
April to September (except for April, August and September) the tempera ture 
was around t h e 40 year means, while in the above 3 months i t was higher b y 
1.9, 1.0 and 2.3° C. Next year (1964) April and J u n e were warmer than the aver-
age but in May, Ju ly and August the weather was cooler by 0.2, 0.3 and 1.9° С 
as compared wi th the 40 year means. 
Analysing the data on t he distribution of precipitation we find to h a v e 
a 13 and 27 m m deficit in April and May 1963 as compared wi th the 40 yea r 
average whereas in the summer months precipitat ion was a b u n d a n t (a surplus 
against the average of 36 m m in June, 14 in J u l y , 14 in August and 40 in Sep-
tember) being very favourable for Sudan grasses. 
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date Hybrid, variety 
Date of harvest 
1963 
1964 Number of days from seeding to 
cutting in the 2 year average 
main regrowth main regrowth main regi оwth 
1. 20. IV Sweet Sudan grass 3.VII 16. VIII l . V I I 16. VIII 72 117 
2. O.IV Common Sudan grass 3.VII 16. VIII l .VII 16. VIII 72 117 
3. 20. IV Hybar Mv 301 3.VII 16. VIII l .VII 16. VIII 72 117 
4. 20. IV Hybar Mv 311 (309) 3.VII 16. VIII l .VII 16. VIII 72 117 
5. 4. V Sweet Sudan grass 8. VII 17. VIII 3.VII 16. VIII 60 104 
6. 4. V Common Sudan grass 8. VII 17. VIII 3.VII 16. VIII 60 104 
7. 4. V Hybar Mv 301 8. VII 17. VIII 3.VII 16. VIII 60 104 
8. 4. V Hybar Mv 311 (309) 8. VII 17. VIII 3.VII 16. VIII 60 104 
9. 18. V Sweet Sudan grass 17. VII 29. VIII 18. VII l . I X 59 104 
10. 18. V Common Sudan grass 17. VII 29. VIII 18. VII l . I X 59 104 
11. 18. V Hybar Mv 301 17. VII 29. VIII 18. VII l . I X 59 104 
12. 18. V Hybar Mv 311 (309) 17. VII 29. VIII 18. VII l . I X 59 104 
13. l . V I Sweet Sudan grass 26. VII 10. I X 23. VII 28. IX 52 109 
14. l . V I Common Sudan grass 26. VII 10. I X 23. VII 28. I X 52 109 
15. l . V I Hybar Mv 301 26. VII 10. I X 23. VII 28. I X 52 109 
16. l . V I Hybar Mv 311 (309) 26. VII 10. IX 23. VII 28. I X 52 109 
Note: The mark of Hybar Mv 311 is now Hybar Mv 309 
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In the nex t year, 1964, precipitation was again deficient in April and May, 
by 9 and 34 m m whereas in later months, wi th the exception of September 
again, precipitation was higher than the 40 yea r average, as a result the crops 
developed favourably and yields were r a the r high. 
Summing up meteorological data , bo th years may be considered as 
favourable for Sudan grass production. 
From the da ta of Table 2 presenting harvest ing dates i t appears t h a t 
bo th in 1963 and 1964 the harvesting dates belonging to the f i rs t two seeding 
dates (20. IV, 4. Y.) fell very near to each other. This was due to the low temper-
a ture at the end of April which hampered emergence. Therefore with the f i rs t 
seeding date in the 2 year average 72 days passed until panicle emergence of 
common Sudan grass i.e. unt i l the beginning of the harvest . Wi th the second 
seeding date th is period was shortened to 60 days. At the th i rd and four th 
seeding date the days from seeding to harvest ing numbered 59 and 52 respec-
t ively. So the da t a seem to point out t h a t an early (20 April) seeding da te 
does not, under our given conditions, come up to expectations and earlier 
seeding does no t involve earlier harvesting. 
Table 3 









green leaf green stem green leaf green stem 
l 20. IV Sweet Sudan grass 30 70 30 70 
2 20. IV Common Sudan grass 28 72 30 70 
3 20. IV Hybar Mv 301 36 64 35 65 
4 20. IV Hybar Mv 311 (309) 32 68 34 66 
5 4. V Sweet Sudan grass 36 64 31 69 
6 4. V Common Sudan grass 34 66 37 63 
7 4. V Hybar 301 38 62 38 62 
8 4. V Hybar Mv 311 (309) 34 66 40 60 
9 18. V Sweet Sudan grass 29 71 38 62 
10 18. V Common Sudan grass 28 72 41 59 
11 18. V Hybar Mv 301 31 69 44 56 
12 18. V Hybar Mv 311 (309) 30 70 45 55 
13 l . V I Sweet Sudan grass 30 70 37 63 
14 l . V I Common Sudan grass 28 72 41 59 
15 l . V I Hybar Mv 301 31 69 45 54 
16 l . V I Hybar Mv 311 (309) 30 70 46 55 
Note: The mark Hybar Mv 311 is now Hybar Mv 309 
11* Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
1 6 0 E. K Ü K E D I 
The cutting dates of regrowth were natural ly dependent on the dates 
of first cuts , consequently the highest number of days f rom seeding to cut t ing 
of regrowth were found in case of the first seeding date. Later on, these 
cutting dates depended mainly on the amount of precipitation and on 
tempera ture . 
According to the da t a of Table 3 showing leaf to stem ratio of Sudan 
grasses, th is ratio was with all 4 seeding dates bet ter at the first cut for Hybar 
Mv 301 t h a n for the varieties. 
In 1964 — 5, leaf per cent of sweet Sudan grass, as most generally grown 
variety in Hungary f luc tua ted in the main crop i.e. at the first cut be tween 
29 and 36 per cent for the 4 seeding dates , while the corresponding number 
for Hybar Mv 301 was 31 to 38 per cent . 
The leaf ratio of the common Sudan grass grown earlier in H u n g a r y was 
lower t h a n tha t of the sweet variety, being between 28 and 34 per cent accord-
ing to t h e 4 seeding dates. 
At t he second cut i.e. in the regrowth Hybar Mv 301 gave again the grea-
test leaf mass per unit area (between 35 and 45 per cent for the 4 seeding dates) 
while sweet Sudan grass lagged behind over again (30 — 38 leaf per cent). I t is 
remarkable at the same t ime tha t common Sudan grass has proved to be be t te r 
in this respect than the sweet one (30—41 leaf per cent). Leaf to stem rat io or 
per cent was very favourable in our experiments of 1964. According to our 
experience, however, this may change to a higher or lesser degree depending 
on soil type , nutri t ional s ta tus and weather . After a review of leaf to stem 
weight ra t io we will examine the Figures representing the crop yields of 1963 
and 1964 and the Tables covering the 2 year 's averages. 
According to Fig. 2 showing the green yields of 1963, Hybar Mv 301 
proved to be better a t the first cut t h a n the varieties also in product iv i ty , 
surpassing them in yield by 100 q per hectare in most cases and in some even 
more. This surplus yield f luctuated between 113 and 162 per cent as expressed 
in relative numbers. The greatest difference in yield occurred between the 
hybrids and the sweet Sudan grass wi th the 4th seeding date (1. VI) when 
it was 62 per cent in favour of Hybar Mv 301 and 43 per cent in f a v o u r of 
Hybar Mv 309. 
At t he second cut i.e. regrowth hybr id Sudan grasses occupied repeatedly 
the f i rs t places with a surplus yield of 19 — 71 per cent (4th seeding date) as 
compared with sweet Sudan grass. Hybr ids give, however, really high regrowth 
yields according to our observations, when first cut takes place long before 
panicle emergence. They are more susceptible to belated cutting t h a n the 
varieties. 
Summing up the yield data of t he 2nd cut the hybrid Sudan grasses 
gave a 24 — 55 per cent higher yield t h a n s tandard var ie ty sweet Sudan grass 
for the 4 seeding dates. Yield differences are significant. 
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Table 4 
Green yield of Sudan grasses in the 2 year average 
( 1 9 6 3 - 1 9 6 4 ) 




l 20. IV Sweet Sudan grass  530.0 100.0 
2 20. IV Common Sudan grass  537.5 101.4 
3 20. IV Hybar Mv 301 745.8 140.7 
4 20. IV Hybar Mv 311 (309) 729.0 137.5 
5 4. V Sweet Sudan grass  567.8 100.0 
6 4 .V Common Sudan grass  537.5 94.6 
7 4. V Hybar Mv 301 744.5 131.1 
8 4. V Hybar Mv 311 (309) 691.0 127.7 
9 18. V Sweet Sudan grass  477.3 100.0 
10 18. V Common Sudan grass  447.4 93.7 
11 18. V Hybar Mv 301 659.0 138.4 
12 18. V Hybar Mv 311 (309) 654.0 137.0 
13 l . V I Sweet Sudan grass  444.0 100.0 
14 1. VI Common Sudan grass  454.0 102.2 
15 l . V I Hybar Mv 301 617.5 139.0 
16 l . V I Hybar Mv 311 (309) 584.1 131.5 
S D 95% (seeding date, variety)  21.40 4.03 
S D 99% (seeding date, variety)  28.60 5.39 
S D 99.9% (seeding date, variety)  37.60 7.09 
S D 95% (between combination)  43.60 8.22 
S D 99% (between combination)  58.26 10.99 
S D 99.9% (between combination)  76.66 14.46 
Note: The mark of Hybar Mv 311 is now Hybar Mv 309 
The yield d a t a of 1964 are in many respects similar to those of 1963 
since both at f i r s t and second cut hybrid Sudan grasses gave significantly 
higher yields t h a n sweet Sudan grass used as s tandard var ie ty . E.g. Hybar Mv 
301 surpassed it a t the first cut b y a surplus yield f luctuat ing between 19 and 
39 per cent for t he 4 seeding da tes ; while in the second cut the excess was 34—77 
per cent. Yield obtained from the two cuts was 31—45 per cent higher t h a n 
t h a t of sweet Sudan grass. 
After having discussed t he yields of the two years in detai l we are going 
to evaluate the results in Table 4 showing summarized averages of the yields 
of 2 years. 
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Serial Seeding Hybrid, variety 1963 1964 % 
main 
re-
growth total main 
re-
growth Total 
l 20. IV Sweet Sudan grass 52.2 43.1 95.3 54.8 45.7 100.5 97.9 100.0 
2 20. IV Common Sudan 
grass 59.6 50.7 110.3 54.7 47.0 101.7 106.0 108.2 
3 20. IV Hybar Mv 301 72.0 64.6 136.6 65.0 57.9 122.9 128.7 132.5 
4 20. IV Hybar Mv 311 
(309) 72.0 73.0 145.5 66.0 50.3 116.3 130.9 133.7 
5 4. V Sweet Sudan grass 64.9 37.4 102.3 47.0 49.6 96.6 99.4 100.0 
6 4. V Common Sudan 
grass 61.4 44.4 105.8 47.7 50.8 98.5 102.1 102.7 
7 4. V Hybar Mv 301 76.9 45.9 122.8 54.1 64.9 119.0 120.9 121.6 
8 4. V Hybar Mv. 311 
(309) 68.3 52.2 120.5 52.8 59.3 112.1 116.3 117.0 
9 18. V Su'eet Sudan grass 55.2 32.0 87.2 52.8 19.2 72.0 79.6 100.0 
10 18. V Common Sudan 
grass 49.4 34.8 93.6 55.6 17.8 73.4 83.5 104.9 
11 18. V Hybar Mv 301 70.3 44.2 114.5 71.1 29.5 100.6 107.5 135.0 
12 18. V Hybar Mv 311 
(309) 72.4 45.5 117.9 72.5 29.2 101.7 109.8 137.9 
13 l . V I Sweet Sudan grass 50.4 28.8 79.2 54.5 16.5 71.0 75.1 100.0 
14. l . V I Common Sudan 
grass 61.4 35.2 96.6 54.5 13.9 68.4 82.5 109.8 
15 l . V I Hybar Mv 301 77.1 33.0 110.1 61.1 27.6 88.7 99.4 132.4 
16 l . V I Hvbar Mv 311 
(309) 
70.1 33.1 103.2 63.2 27.2 90.4 96.8 128.9 
Note: The mark of Hybar Mv 311 is now Hybar Mv 309 
At all 4 seeding dates yields were related here separately to those of the 
sweet Sudan grass used as s tandard var ie ty . According to data the surplus 
yield of Hybar Mv 301 was for the 4 seeding dates and in the 2 year avarage 
with 37.2 per cent significantly higher. Hybar Mv 309 wi th its equally signif-
icant excess yield of 31.9 per cent did no t lag behind much either in th is re-
spect. 
The developments of the yield depend, however, not only on varieties 
but also on seeding dates since the da ta revealed t h a t both varieties and 
hybrids gave lower yields with the 3rd, and 4th seeding date (with sown 18. У 
and 1. VI) t han with the f i rs t two (20. IV, 4. Y). The reduced yields are due, 
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f i rs t of all, to the regrowth. At the second seeding date, (which is considered 
as opt imum in our conditions) t he yield of the regrowth of sweet Sudan grass 
was 73.6 per cent of the main crop in the 2 year average, while a t the 1st, J u n e 
seeding date only 43 per cent. Things are the same with Hybar Mv 301 where 
in the 4. V seeding regrowth was 76.9 per cent of the main crop, to drop to 43.4 
per cent with t h e 1. VI seeding. 
Having reviewed the results of green yields now we are coming to asses-
sing the data of yields converted to absolute d ry matter . 
These results also demonstrate tha t hybr id Sudan grasses surpass signif-
icant ly the variet ies in both experimental years at the f i rs t cut as well as a t 
t he second. These differences expressed in relat ive numbers range in the 2 
year average f r o m 17 to 38 per cent. 
Depending on seeding dates we again obtained lower yields with the 
3rd and 4th seeding date. 
Conclusion 
Farm technological investigations were conducted with the f i rs t Hungarian 
hybr id Sudan grasses 1963 and 1964 (Hybar Mv 301, Hybar Mv 309) by the 
Martonvásár Agricultural Research Inst i tute of the Hungar ian Academy of 
Sciences on chernosem soil with rests of woods. The yields of the hybrid Sudan 
grasses with 4 di f ferent seeding dates (20. IV, 4. V, 18. V, 1. VI.) were compared 
wi th tha t of the sweet Sudan grass used as a s tandard var ie ty . 
On the basis of the results i t was established t ha t Hybar Mv 301 supplied, 
in the average of 2 years and 4 seeding dates a 37.3 per cent higher yield t h a n 
sweet Sudan grass. I t s initial growth, leaf to s t em ratio is be t t e r than in the 
s tandard variety. 
Optimum seeding date of the hybrids — under our given conditions — is 
in early spring t he last third of April, but more the first half of May when the 
soil is warmed up to 14 — 15° C. 
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ENSILATION EXPERIMENTS WITH PULPED LUCERNE 
B y 
L . M E N T L E R 
RESEARCH INSTITUTE OF A N I M A L HUSBANDRY, D E P A R T M E N T 
OF A N I M A L PHYSIOLOGY A N D FEEDING, B U D A P E S T 
Experiments h a v e been conducted with pulped lucerne in order to f ind out whe-
ther b y this method a si lage of good q u a l i t y may or may n o t be prepared for pigs . It has 
been s tated that p u l p i n g is not a suitable method for the ensilation of lucerne either. 
Introduction 
According to m a n y experimental results the feeding of pulped lucerne 
proved to be advantageous in summer feeding of pigs. The question aroused 
whether by pulping f r o m the lucerne of high biological value as well as of 
considerable protein and Carotine con ten t a silage of good quality could be 
prepared for pigs or n o t . Silage would render the winter feeding of pigs more 
natural , more variegated and cheaper, similar to summer forage, supplying ani-
mals continuously wi th green fodder for the whole yea r . 
By pulping the ma te r i a l to be ensilaged it was p a r t l y intended to provide 
more perfect anaerob conditions by higher-grade compression and, on t h e other 
hand, to ensure an adequa t e quant i ty of substances suitable for fe rmenta t ion 
by releasing the cell-sap. In this manne r the requirements of lactous fermen-
tation a t low tempera tu re should be met . 
Despite of many-sided experiments the ensilation of lucerne could not 
satisfactorily be solved b y the research workers so f a r . 
Ensilat ion of pu lped lucerne has been based on t h e evidence of t he Wagen-
ingen (Holland) Agricultural College, Inst i tute of Technology ( L E N I N G E R 
1 9 5 7 ) , pointing out t h a t nearly all green fodders conta in sufficient fermen-
table substances, but these are not sui table for immedia te digestion. According 
to this Ins t i tu te , silages of excellent qual i ty may be prepared by pulping at 
the cost of very small losses. K Ä S T L I — SCHOCH ( 1 9 5 3 ) reporting on earlier ex-
periments in Switzerland, alluded to some research workers , who had a t t empted 
to ensile ground green fodder, but th i s method did no t yield the expected 
result ei ther. At the beginning of the experiment t he formation of lact ic acid 
was very vigorous, b u t later during t h e storage i ts amount decreased con-
siderably, and large quant i t ies of b u t y r i c acid developed. In the twent ies and 
thirties the idea of pulp ing was also ra ised in Hungary. Wi th a pulping machine 
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constructed by the firm László and Son, lucerne was pulped and subsequently 
ensiled in the es ta te of L. Förstner, in 1948. The silage produced by this w a y 
showed the following characteristics: pH = 4.03, lactic acid content = 2.19 
per cent, acetic acid content = 1.14 per cent , dry matter proport ion = 28.6 
per cent, s tarch value = 9 kg and the rate of digestible p ro te in = 1 . 5 per 
cent , respectively. I t was a mash of tiny pieces and identical wi th the original 
material , had a green colour and a smell reminding of fresh grass. The ensila-
t ion experiment of M E N T L E R ( 1 9 6 3 ) with pulped sainfoin cu t down at t he 
beginning of efflorescence gave favourable resul ts as well. 
Detailed d a t a of ensilation experiments carried on by R U S C H M A N N wi th 
pulped lupine, fodder beet leaves and seradella are to be f o u n d in the paper 
of M Á R K U S ( 1 9 3 9 ) . R U S C H M A N N reports on very favourable results. Af te r 
twen ty weeks of fermentat ion t he colour, smell and tissue s t ruc tu re of pulped 
fodders were t he same as immediate ly after pulping: they reminded more of 
t he original r a w material t h a n of fermented one. Beside a small acid content 
these fodders h a d a relatively low pH-value, indicating tha t up to a hydrogen 
ion concentration of about 4.1 to 4.3 providing b y all means conservation, only 
a small amount of carbohydrates was consumed for lactic acid production. 
According to R U S C H M A N N ' S bacteriological investigations near ly pure lactous 
fermentat ion took place in the pulps. Lactobacilli paralysed — probably due 
to their rapid propagation — the lifefunctions of all other bacterium spe-
cies being therefore almost ent i rely absent f rom the material examined. In the 
opinion of M Á R K U S by pulping even fodders rich in protein ha rd ly to be ensi-
laged can more successively he conserved. 
Considering both foreign and domestic results lucerne ensilation experi-
ments with pulping were per formed, subsequently with the silages obtained 
utilization and feeding investigations were also set up. 
Material and Methods 
Four silos of 12 m 3 each, be ing at disposal in the Herceghalom Exper imenta l Farm, 
were filled in summer 1958 with pulped lucerne from the f irst , second and third mowing, cut 
d o w n in budding or in earlier stage and having a dry m a t t e r content of 22 t o 27 per cent. Pulp-
ing was performed w i t h a special machine of the type "Regina-8". The f i n e l y mashed material 
f i l l ed into the silos w a s compacted b y sl ight treading. D r y matter losses were ascertained b y 
us ing the so-called ' tulle-sack" method , putt ing 1000 g of fodder into each sack; six of these 
sample-sacks were placed — in vert ical distances of 1 m e t e r — i n t o the si los, filled with the 
fodder . Samples produced from the lucerne pulp of tul le-sacks served as samples of the material 
f i l l ed into the silos and the content of tulle-sacks taken out from the silos as samples of silages. 
F r o m the silos t w o were covered by an air-tight top and t w o by PVC-sheets overspread wi th 
earth . 
The nutrit ive value of fodders f i l led into and pul led out from the si los was calculated 
— with the except ion of the material brought out from silo N o . 5 — by the aid of the digestion 
coeff ic ients obtained in the utilization experiments performed with pigs and sheep by MENTLER 
(1962, 1963) as well as by TANGL—SZENTMIHÁLYI (1961). For computing the nutritive value 
of the silage produced from silo Nr. 5 the digestion coef f ic ients of the ut i l i zat ion experiment 
described in the present paper were applied. 
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With the material of the lucerne silage of si los No. 5, 6 and 10 a pig-feeding exper iment 
lasting 109 days — from February 20 to June 9 1959 — had also b e e n conducted. For this 
purpose from the porkings an experimental and a control group a lmos t identical as to s e x ratio 
had been formed both containing 20 individuals of nearly the same developmental s tage and 
origin. The feeding of silage was b e g u n with 0.3 kg , raising later the doses gradually according 
to the appetite of the animals. Indiv iduals of the experimental group were fattened both o n silage 
and concentrate, the control group on concentrate only . Fodder doses were assorted so that 
both groups were practically suppl ied with identical amounts of nutr ients . From concentrate 
mixtures porkers obtained No. I unt i l they reached 45 kg weight a n d subsequently N o . II up 
to the complet ion of feeding. 
Mixture I 
35 % barley 
30 % maize 
10 % bran 
15 % pea 
10 % extracted soja b e a n 
Mixture II 
35 % barley 
35 % maize 
10 % bran 
10 % pea 
10 % extracted soja bean 
Concentrate mixtures were also completed w i t h fodder lime a n d salt. 
The nutr i t ive value of fodders used in the experiment was ev idenced on the basis of 
data obtained by chemical analys i s . 
Due to the changing q u a l i t y of silages the rat ion could be increased but s lowly in the 
course of fat tening. Silages of lower quality spoiled the appetite of animals , which consumed , 
therefore, the diurnal ration in a longer time. 
Results 
Beginning with F e b r u a r y 1959 t h e well-closed silos were successively 
opened, and the silage samples of the tulle-sacks produced from t h e silos 
examined organoleptically for colour and smell. Data of th i s investigation and 
qualification, characterizing the content of the different silos, are summarized 
in Table 1. I t reveals t h a t all the prepared silages have maintained the orig-
inal tissue structure, their colour changed from green t o yellow, being green 
on the surface, bu t yellowish green and yellow in deeper layers. The mater ia l 
on the surface containing less water had a pleasant, s l ightly sour smell t u rn ing 
into a bad one in deeper layers indicating butyrous fermenta t ion. The qual i ty 
classes of examined silages ranged from I I to IV. 
Data on acid fract ions established b y the method of L E P P E R and F L I E G 
are presented in Table 2. 
The pH-value of raw silages was f o u n d to be 4.8 in t he upper and 5.4 in 
lower layers. The quant i ty and proportion of acids result ing from fermenta t ion 
showed favourable values only in the u p p e r silage layer of silo No. 6, in silages 
of the other silos higher quant i t ies of acet ic and butyric acid were dominan t . 
From the aforesaid i t turns out t h a t neither the more perfect anaerob 
conditions provided by pulping nor t he release of fermentable substances 
(cell-sap) are suitable means for sat isfactory ensilation of lucerne. 
Average da ta on the composition of nutrients and fermentat ion losses in 
silos No. 3, 5, 6 and 10 are demonstra ted b y Tables 3 to 6. Fermentat ion losses: 
in dry ma t t e r = 2.4 to 11.9 per cent, in organic substances = 3.3 to 13.5 per 
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Table 1 
Organoleptic examination and qualification of silages 
Silo No. 
External properties Colour Smell Quality 
of silages produced from the silos 
3 
Maintained unchanged 
its original tissue 
structure 
l i g h t yellowish green nasty butyrous IV 
5 
Maintained un-
changed i t s original 
tissue structure 
t h e upmost 1 to 2 c m . 
t h i c k layer of the 
surface high l ight 
green , below it ye l -
l o w i s h green 
t h e deeper layer ol ive-
green with a s l ight ly 
s h a d e to brown 
the upper layer pleas-
ant slightly sour 






changed i ts original 
tissue structure 
bes ide the original 
green layer some h a v e 
a l ight yellow colour 
y e l l o w 
on the surface s l ight ly 
sour or s o m e w h a t 
butyrous 
the deeper layers 





The silo was only 
semi-fi l led, therefore 
the upper 5 to 6 cm. 
thick layer mouldy 
Below it normal, sim-
ilar to the original 
material 
ol ive-green the upper layers are 
pleasantly bread-
scented 
the deeper layers 




Acid fractions in different horizons of the silos 
No. Kind Silo 
horizon 





In % of total acid 
content 
pH lactic acetic buty-ric lactic acetic 
but-
yric 
of the silos acid g% acid % 
3 Covered wi th plastic sheet 
and earth  upper 5.1 0 .70 0.65 1.77 3 .12 22.5 20.8 56.7 
5 Covered wi th air-tight top upper 4.8 0 .59 0.63 0.30 1.52 38.8 41.5 19.7 
5 Covered wi th air-tight top middle 5.4 1.72 1.76 0.81 4 .29 40.1 41.0 18.9 
5 Covered w i t h air-tight top lower 5.4 1 .71 1.75 0.81 4 .27 40.1 41.0 18.9 
6 Covered wi th plastic sheet 
and soil  upper 4.8 2 .83 1.09 0.14 4 . 0 6 69.7 26.8 3.5 
6 Covered wi th plastic sheet 
and soil  middle 5.4 1 .54 1.59 2.21 5 .34 28.8 29.8 41 .4 
6 Covered w i t h plast ic sheet 
and soil  lower 5.4 1 .54 1.59 2.21 5 .34 28.8 29.8 41 .4 
10 Covered wi th air-tight top middle 4.8 1.35 1.79 0 3 .14 43.0 57.0 — 
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cent, in crude protein 9.1 t o 36.3 per cent , in pure protein it was but apparen t ly 
52.3 to 62.9 per cent, because in amide an increase of 193.8 to 813.3 per cent had 
appeared. Due to the presence of fe rmenta t ion acids in raw fat a surplus of 
20.6 to 32.0 per cent presented itself. Losses in raw f ib res totalled 2.2 to 7.2, 
in N-free extractable substances 9.4 to 14.9 per cent, respectively. 
Table 3 
Nutrient composition and ensilation losses of lucerne 
Silo N o . 3 
Composition of the material 
Composition 
of the ensiled 
green lucerne 
Composition 



















matter per 100 kg fodder 
0/ /0 % kg kg % 
Weight of the fodder 100.00 91.50 - 8 . 5 0 — 8.5 
Dry matter  21.83 100.00 21.84 100.00 81.83 19.98 - 1 . 8 5 — 8.5 
Organic substances . . 19.18 87.87 19.28 88.27 19.18 17.64 - 1 . 5 4 — 8.0 
Crude protein  4.34 19.89 3.66 16.76 4.34 3.35 - 0 . 9 9 — 22.8 
Pure protein  3.91 17.92 1.86 8.50 3.91 1.70 - 2 . 2 1 — 56.5 
Amide  0.43 1.97 1.80 8.26 0.43 1.65 + 1.22 + 2 8 3 . 7 
Raw fat  0.67 3.06 1.16 5.29 0.67 1.06 + 0 . 3 9 — 58.2 
Raw fibre  5.48 25.13 5.86 26.83 5.48 5.36 - 0 . 1 2 — 2.2 
Ash  2.65 12.13 2.56 11.73 2.65 2.34 —0.31 — 11.7 
N-free extractable 
substances  8.69 39.79 8.60 39.39 8.69 7.87 —0.82 — 9.4 
Digestible pure pro-
tein  2.74 12.54 0.78 3.57 2.74 0.71 - 2 . 0 3 — 74.1 
Digestible crude pro-
tein  3.60 16.51 2.85 13.07 3.60 2.61 - 0 . 9 9 — 27.5 
Starch value (calcu-
lated with pure pro-
tein)  9.08 41.61 6.69 30.65 9.08 6.12 - 2 . 9 6 — 32.6 
Starch value (calcu-
lated with crude pro-
tein)  9.30 42.58 8.87 40.60 9.30 8.12 - 1 . 1 8 — 12.7 
After all, in digestible pure and crude protein fermenta t ion losses of 36.3 
to 77.9 per cent, and 16.9 to 40.0 per cent respectively, were observed. Nu t r i en t 
losses expressed in s tarch value reached 15.8 to 43.1 a n d 6.1 to 29.6 pe r cent, 
if calculated with pure a n d crude protein, respectively. 
Invest igation and calculation results disclosed t h a t a bad trend in bu ty-
rous fermentat ion had unfavourably affected, above all, t he changes of lucerne 
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proteins and t h e loss in s tarch value was no t considerably greater than t h a t 
evidenced by D Ö R N E R (1958) in parched lucerne silage of 36 per cent d ry 
m a t t e r content . 
The digestibility of nu t r i en t s of lucerne silage prepared in silo No. 5 
was established in the usual manner by m e a n s of a ut i l izat ion experiment 
Table 4 
Nutrient composition and ensilation losses of lucerne 
Silo No. 5 
Composition of the material 
Composition 
of the ensiled 
green lucerne 
Composition 














Weight of the fodder 100.00 96.50 — 3.50 — 3.5 
D r y matter  27.40 100.00 27.72 100.00 27.40 26.75 —0.65 — 2.4 
Organic substances . . 24.10 87 .96 24.14 87.07 24.10 23.30 — 0.80 — 3.3 
Crude protein  6.40 23 .36 5.86 21.15 6.40 5.65 — 0.75 — 11.7 
Pure protein  6.10 22 .26 3.02 10.88 6.10 2.91 — 3.19 — 52.3 
Amide  0.30 1.10 2.84 10.27 0.30 2.74 + 2 . 4 4 + 8 1 3 . 3 
R a w fat  0.50 1.82 1.59 5.72 0.50 1.53 + 1.03 + 2 0 0 . 6 
R a w fibre  7.40 27.01 8.06 29.06 7.40 7.78 + 0 . 3 8 + 5.1 
A s h  3.30 12.04 3.58 12.93 3.30 3.45 + 0 . 1 5 + 4 . 5 
N-free extractable 
substances  9.80 35.77 8.63 31.14 9.80 8.34 — 1.46 — 14.9 
Digestible pure pro-
te in  3.66 13.36 2.41 8.70 3.66 2.33 — 1.33 — 36.3 
Digestible crude pro-
tein  5.31 19.39 4.57 16.50 5.31 4.41 — 0.90 — 16.9 
Starch value (calcu-
lated with pure 
protein)  8.08 29.50 7.05 25.43 8.08 6.80 — 1.28 - 1 5 . 8 
Starch value (calcu-
lated with crude 





per 100 kg fodder 
kg 
Difference 
carried on for seven days with two barrow porklings of the whi te bacon pig 
t y p e (weighing 90 kg each). The digestibility of nutrients in ba r l ey fed simulta-
neously with silage is shown b y Table 7 and t h a t of nutrients in lucerne silage 
b y Table 8. The outstanding resul ts as to t he digestibility b o t h of crude and 
pure protein m a y be at t r ibuted to the possibility of better ut i l izat ion promoted 
b y pulping. As against the relat ively favourable utilization of fibre t h a t of 
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iV-free extractable substances seems unfavourable and can be explained b y the 
digestive capacity of animals . 
Applying the digestive coefficients mentioned earl ier in the examined 
lucerne silages 19.98 to 26.75 per cent dry ma t t e r , 0.71 to 2.33 per cent digestible 
pure protein, 2.61 to 4.41 per cent digestible crude pro te in as well as 5.27 to 
Table 5 
Nutrient composition and ensilation losses of lucerne 
Silo No . 6 
Composition of the material 
Composition 
of the ensiled 
green lucerne 
Composition 






in t h e 











mat te r per 100 kg fodder 
0/ Jo % kg kg % 
Weight of the fodder 100.00 88.80 — 11.20 — 11.2 
Dry matter  27.30 100.00 27.27 100.00 27.30 24.22 - 3 . 0 8 — 11.3 
Organic substances . . 23.93 87.67 23.29 85.38 23.93 20.69 - 3 . 2 4 — 13.5 
Crude protein  7.57 27.74 5.43 19.93 7.57 4 .82 - 2 . 7 5 — 36.3 
Pure protein  6.92 25.34 3.28 12.04 6.92 2.91 —4.01 — 57.9 
Amide  0.65 2.40 2.15 7.89 0.65 1.91 + 1.26 + 193.8 
Raw fat  0.75 2.74 1.11 4.07 0.75 0.99 +0 .24 + 3 2 . 0 
Raw fibre  5.52 20.21 6.64 24.36 5.52 5.90 +0 .38 + 6.9 
Ash  3.37 12.33 3.98 14.62 3.37 3 .53 +0 .16 + 4.7 
N-free extractable 
substances  10.09 36.98 10.11 37.02 10.09 8.98 - 1 . 1 1 — 1 1 . 0 
Digestible pure pro-
tein  4.84 17.74 1.38 5.06 4.84 1.23 — 3.61 — 74.6 
Digestible crude pro-
tein  6.28 23.02 4.24 15.54 6.28 3.77 — 2.51 — 40.0 
Starch value (calcu-
lated with pure pro-
tein)  11.43 41.90 7.32 26.86 11.43 6 .50 —4.93 — 43.1 
Starch value (calcu-
lated with crude pro-
tein)  11.81 43.27 10.50 38.50 11.81 9 .32 — 3.49 — 29.6 
6.80 and 7.82 to 9.94 kg s ta rch value (computed with pure and crude prote in , 
respectively) were found. 
The feeding plan of a silage feeding exper iment conducted with f a t t en ing 
porklings of the white bacon pig type is presented in Table 9. A deviation f r o m 
this plan took place from 50 kg weight onwards , because of the spoilage of 
appeti te in b o t h fat tening groups and a decrease of r a t ions was necessary. 
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Table 6 
Nutrient composition and ensilation losses of lucerne 
Silo No. 10 
Composition of the material 
Composition 
of the ensiled 
green lucerne 
Composition 




















matter per 100 kg fodder 
% % kg kg % 
Weight of the fodder 100.00 88 .00 — 12.00 — 12.0 
Dry matter  25.50 100.00 25.52 100.00 25.50 22 .46 — 3.04 — 11.9 
Organic substances . . 19.40 76.08 19.49 76 .35 19.40 17.16 — 2.24 — 11.5 
Crude protein  5.80 22.74 4.85 19.02 5.80 4 .27 —0.53 — 9.1 
Pure protein  5.50 21.57 2.32 9 .09 5.50 2 .04 — 3.46 — 62 .9 
Amide  0.30 1.17 2.53 9 .93 0.30 2 .23 + 1.93 + 6 4 3 . 3 
Raw fat  0.70 2.75 1.28 5 .00 0.70 1 .13 + 0 . 4 3 + 6 1 . 4 
Raw fibre  5.80 22.74 6.11 23 .94 5.80 5 .38 —0.42 — 7.2 
Ash  6.10 23.92 6.03 23 .65 6.10 5 .30 - 0 . 8 0 — 13.1 
N-free extractable 
substances  7.10 • 27.85 7.25 28 .39 7.10 6 .38 —0.72 — 10.1 
Digestible pure pro-
tein  3.85 15.10 0.97 3.82 3.85 0 .85 — 3.00 — 77.9 
Digestible crude pro-
tein  4.81 18.87 3.79 14.84 4.81 3 .34 - 1 . 4 7 — 30.6 
Starch value (calcu-
lated with pure pro-
tein)  8.93 35.00 5.99 23.47 8.93 5 .27 - 3 . 6 6 — 41.0 
Starch value (calcu-
lated with crude pro-
tein)  9.37 36.74 8.89 34 .83 9.37 7 .82 - 1 . 5 5 — 16.5 
Table 7 
Utilization experiment with pigs 

















Nutrients consumed (g) 
Nutrients defecated (g) 
Nutrients uti l ized (g) 































Nutrients consumed (g) 
Nutrients defecated (g) 
Nutrients uti l ized (g) 






























Mean of ut i l izat ion 
coefficients (%) 79.93 80.49 80 .31 76.52 55 .11 30.37 86 .79 
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Table 8 
Utilization experiment with pigs 


















from barley (g)  906.5 878.7 131.3 110.1 27.5 48.8 671.1 
Nutrients consumed from 
silage (g)  668.6 588.4 148.8 68.6 38.8 190.0 210.8 
Total nutrients consumed (g) 1575.1 1467.1 280.1 178.9 66.3 238.8 881.9 
Nutrients defecated (g) . . . . 566.3 478.2 45.9 43.6 27.7 163.5 241.0 
Nutrients utilized from bar-
1е
У (g)  726.1 719.5 105.1 83.9 15.7 16.5 582.0 
Nutrients utilized from 
silage (g)  282.7 269.4 129.1 51.4 22.9 58.8 58.9 
Utilization coefficients (%) . 42.8 45.78 86.76 74.71 59.02 30.94 27.94 
Group 2 
Nutrients consumed from 
barley (g)  906.7 878.7 131.3 110.1 27.5 48.8 671.1 
Nutrients consumed from 
silage (g)  668.6 500.4 148.8 68.8 38.8 190.0 210.0 
Total nutrients consumed (g) 1575.1 1467.1 280.1 178.9 66.3 238.8 865.0 
Nutrients defecated (g) . . . . 413.4 353.9 31.1 29.5 20.4 113.3 189.1 
Nutrients utilized from bar-
k y (g)  723.0 695.1 105.7 84.5 14.6 13.1 583.0 
Nutrients utilized from 
silage (g)  385.7 371.1 131.3 58.9 28.3 97.2 92.9 
Utilization coefficients (%) . 57.68 63.06 88.23 85.61 72.93 51.15 44.07 
Mean of utilization coeffi-
cients (%) 49.93 54.42 87.50 80.16 65.97 41.00 36.00 
Accordingly, f rom lucerne silage a daily ration of 1.3 kg was fed per head and 
maize was not given at all. 
Da ta of the silage feeding experiment last ing 109 days are summarized 
in Table 10. At the beginning and end of the experiment t w e n t y porklings of 
identical average initial weight (27.58 kg) in b o t h groups were examined. 
Weight s tandard deviations (s = ± 4 . 1 7 , ±4 .72 ) showed a slight difference in 
favour of the experimental group. At t he completion of silage feeding the average 
weight of the experimental group was 69.35 kg, t ha t of the control group 
70.25 kg. The former had a more favourable f ina l weight s t anda rd deviations 
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T a b l e 9 
Feeding plan 





of the diurnal ration 






g kg kg kg 
Experimental group 
2 0 - 3 0 9 0 0 1 5 7 1 . 2 3 0 . 3 
3 0 — 4 0 1 1 7 0 2 0 3 1 . 5 6 — 0 . 7 
4 0 — 5 0 1 3 6 9 2 0 8 1 . 8 0 — 0 . 1 
5 0 — 6 0 1 6 5 0 2 4 3 2 . 1 0 0 . 1 5 1 . 5 
6 0 — 7 0 1 8 8 5 2 6 4 2 . 0 0 0 . 4 0 2 . 0 
Control group 
2 0 — 3 0 8 8 0 1 5 6 1 . 2 5 
3 0 — 4 0 1 1 4 5 2 0 3 1 . 6 3 — — 
4 0 — 5 0 1 3 4 0 2 0 9 1 . 9 0 — — 
5 0 — 6 0 1 6 5 0 2 4 1 2 . 0 0 0 . 3 0 — 
6 0 — 7 0 1 8 9 0 2 6 2 2 . 0 0 0 . 6 0 
(s = ± 7 - 6 7 ) than the l a t t e r (s = ^ 9 . 7 9 ) , but average diurnal weight increases 
were practically identical (383 g, 392 g). 
Porkers in the experimental g roup needed less starch value (3232 g) 
for 1 kg weight increase t h a n in the control group (3414 g), whereas t he utiliza-
tion of digestible protein reached near ly the same level (559 g, 563 g). Fodder 
utilization expressed in starch value percentage appeared also to be more 
favourable (30.94 per cent) in the experimental group as compared wi th tha t in 
the other (29.29 per cent) . Feeding of silage saved 9.83 per cent of concentrate. 
Conclusions 
F r o m the poor q u a n t i t y of produced silages it can be concluded tha t the 
mashing of the lucerne in to fine pieces — i.e. pulping — and, consequently, 
its higher-grade compression as well as the release of fermentable substances 
do not suffice, in themselves, for sat isfactory ensilation of lucerne of normal 
water conten t . I t may be assumed t h a t — in spite of releasing the cellsap — the 
insufficient sugar con ten t of ensiled lucerne did not accelerate t he alteration 
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Table 10 
Weight increase and fodder utilization 
Experimental Control 
g r o u p 
Number of pigs 
at the beginning of the experiment  





Initial total weight (kg)  551.5 551.5 
Average weight at the beginning of the experiment (kg) . x = 27.58 X = 27.58 
s = ± 4.17 s = ± 4 .72 
Total weight at the end of the experiment (kg)  835.5 853.5 
Average weight increase per pig (kg)  41.8 42.7 
Difference in average weight increase (kg)  - 0 . 9 (2 .11%) 
Average diurnal weight increase (g)  383.0 392.0 
Duration of the experiments (days)  109 
Number of feeding days  2180 2180 
Concentrate consumed (kg)  3529 3995 
Lucerne silage consumed (kg)  1958 — 
Starch value consumed (kg)  2700 2914 
Digestible protein consumed (kg)  467 483 
Starch value utilized per 1 kg weight increase  3232 3414 
Digestible protein utilized per 1 kg weight increase  559 563 
Fodder realization (in starch value percentage)  30.94 29.29 
Concentrate utilized per 1 kg weight increase (kg)  4.22 4.68 
Weight difference of concentrates utilized per 1 kg  
weight increase (kg)  0.45 
Weight difference percentage of concentrate utilized per 
1 kg weight increase  9.83 
— 
of the pH-value to reach the op t imum level rapidly . As a consequence, unfavour-
able microbiological processes became dominan t , causing essential changes 
especially in proteins and considerable nu t r i en t losses during fermentat ion. 
The inferior quali ty of lower silage layers in the silos m a y perhaps be 
ascribed to the fac t t ha t the mois ture (chiefly water) percolating downwards 
f rom upper layers of the pulped material and containing min imum quanti t ies 
of fermentable substances, happened to accumula te in lower layers. The 
increasing water content diminished the dry m a t t e r proportion of the silage. 
Foreign and domestic investigations conducted so far have revealed tha t fo r 
papilionaceous silages the ideal pH-value can be provided b y a certain rela-
t ively high (35 to 40 per cent) d ry matter con ten t , which exer t s a stronger 
influence on qual i ty than the advantage of lower silage layers compacted to a 
higher degree t h a n the upper ones. 
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DATA ON THE POSSIBILITIES OF CONTROLLING 
POTATO VIRUS 
G E N E R A L S U R V E Y OF T H E M E T H O D S OF C O N T R O L AND T H E V I R U S 
I N F E C T I O N OF E X P E R I M E N T A L P O T A T O V A R I E T I E S 
B y 
J . H O R V Á T H 
RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST 
In this paper on the practical methods of controll ing potato viruses I shall survey 
the possibilities of protective, general and specific pathology , cultivation and biology 
of experimental p o t a t o varieties (Somogyi Kifli, Gülbaba, Kisvárdai Rózsa, Mindenes, 
Somogyi Korai a n d Somogyi Sárga). 
Introduction 
In order to control effectively po ta to virus i t is extremely impor tan t to 
know the number of individual virus strains, their composition and the occur-
rence of complex fo rms in the general virus infections of potato plants . During 
the course of examinat ions carried ou t in Hungary it was noted t h a t in recent 
years the occurrence of potato leaf roll virus ( = PLRV) had been relatively 
higher t h a n that of pota to virus Y ( = PVY) of the mosaic group (SZIRMAI 
1954, S Á R V Á R I 1959, H O R V Á T H 1960, 1962, 1963, H I N F N E R 1963). 
Wi th the appearance of the virulent , "ve ina l necrosis" ( = YR) strain an 
essential change took place in the composition of the different virus diseases 
of H u n g a r y (SZIRMAI 1958, H O R V Á T H 1962, 1963, 1964). Our most recent ex-
aminations have indica ted that the occurrence of mosaic-type viruses, especially 
tha t of the virulent YR strain of P V Y and of certain still not very well known 
anomalous strains ( = Y'4")1 ( H E I N — B A R T E L S 1963, H O R V Á T H 1966 b), requires 
not only special a t t en t ion , but also necessitates significant changes in the me-
thods of virus control . 
A) General survey of the possible control methods 
Since it has been p r o v e d that the var ious wild species contain genes for resistance ( R o s s 
1959, BAERECKE 1959) the future outlook of the struggle aga ins t certain viruses became much 
brighter. Nevertheless, concerning the P L R Y in the field of improving resistance only rela-
tive resistance has been k n o w n up to the present time. A l though we have advanced in con-
trolling mosaic-type v iruses by improving resistance through breeding, it is qui te difficult to 
make a n y headway because of the great number of di f ferent strains and var iet ies of, for 
example , P V Y . 
N o t mentioning a f e w positive results (KASSANIS 1950, THOMSON 1956, cf. WEIL 1957, 
MUKERJI—GUPTA 1963) the chemotherapeutical processes and all the other direct a t tempts 
1
 Those PVY strains which exhibit m i x e d characteristics of the normal P V Y strains 
( Y n ) and of the strains e f fec t ing the so-called necrotic browning of the veins (YR) are called 
anomalous . As to des ignate these anomalous strains I propose the symbol Y A n . 
12 Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
1 7 8 J. HORVÁTH 
t o control pota to viruses are of exper imental s ignif icance only (MATTHEWS—SMITH 1955, 
ZAKOPAL 1 9 5 7 , M E L C H E R S — B E R G M A N N 1 9 5 9 , ISSAACS 1 9 6 1 , RAMAKRISHNAN 1 9 6 3 ) . 
Through the use of various chemicals it was possible to check the spread of certain viruses 
or more exact ly to bring about their reversible inact iv i ty , but not their e l imination (LIMASSET 
et al. 1947). Biotherapeut ical methods also p lay an important role in the therapy of plant virus 
diseases. In m a n y ins tances the in vitro examinat ion of the various antibiot ics seems useful 
b u t because of the p l iy totox ic properties the in vivo therapeut ical effects are insignif icant 
( K L I N K O W S K I 1 9 5 4 , B A R T E L S 1 9 5 5 ) . 
Other a t t e m p t s such as spraying infected plants w i t h milk prepared f r o m powdered 
milk , sk immed milk, or a water suspension of rice polish had no positive e f fec ts on P V Y infec-
t ion (SHANDS et al. 1962, 1964, SIMONS—Moss 1963, SIMONS et al. 1963). These substances 
proved to be e f fec t ive in case of other viruses such as tobacco mosaic virus and le t tuce mosaic 
v i r u s ( H E I N 1 9 6 1 , 1 9 6 2 , 1 9 6 4 , MILINKÓ 1 9 6 1 a , b ) . 
The use of sys temic insecticides against virus-producing vectors are e f fec t ive only against 
P L R V w h i c h i s p e r s i s t e n t ( B A W D E N 1 9 5 1 , H I L L E R I S L A M B E R S e t a l . 1 9 5 3 , B R O A D B E N T e t a l . 
1 9 5 8 , B R O A D B E N T 1 9 6 0 , W E N Z L 1 9 6 1 , K O L L M E R e t a l . 1 9 6 3 , V A N D E R WOLF 1 9 6 4 , P O N D 1 9 6 4 ) . 
Control by sys temic insecticides can, at the most , hinder the spread of the so-cal led nonper-
s istent P V Y which requires a shorter period of infection (BROADBENT et ai. 1956, VAN DER 
W O L F 1 9 6 4 ) , b u t t h i s c a n n o t b e c o n s i d e r e d a n e f f e c t i v e m e t h o d ( B I R E C K I — G A B R I E L 1 9 6 2 ) . 
In recent years several works have been publ i shed about the perspectives and results of the 
c h e m i c a l c o n t r o l o f v i r u s v e c t o r s (OPITZ 1 9 4 0 , SCHMIDT 1 9 4 8 , SCHEIBE 1 9 5 3 , SALZMAN 1 9 5 3 , 
R Ö N N E B E C K 1 9 5 4 , H E I N Z E 1 9 5 4 , KLOSTERMEYER e t a l . 1 9 5 6 , BROADBENT e t a l . 1 9 5 8 , V A N 
DER WOLF 1964, POND 1964,). From these works it m a y be concluded that it is possible to 
reduce the aphid populat ions but the virus infect ion can hardly be controlled. T h u s the poten-
tial insecticides in themse lves dow not thoroughly control virus spread. Moreover it can be 
s ta ted that the ef fects of systemic insect ic ides are very uncertain and are in f luenced by in-
numerable factors ( such as the condition of the vectors, their abundance, weather , etc.). In 
addit ion, the factors tha t influence the l iv ing condit ions of animal populat ions ,— the ones that 
adversely affect biocoenosis — also have to be taken into consideration. The e f f e c t of modern 
insecticides on the biocoenosis of tillage is not ye t known (STEINER et al. 1963). 
All these object ive difficulties result in seeking the direct and indirect contro l of potato 
viruses, or the possibil it ies of improving in agrotechnical methods , the quality of seed potatoes. 
T o d a y certain m e t h o d s (the German method , improved German, Dutch, and the summer plant-
ing method) have evo lved which can be regarded more or less as prophylactic m e a n s of con-
trolling potato viruses. 
Purpose of the experiments 
Since the product ion of seed potatoes is comparat ive ly recent in H u n g a r y (TEICHMANN 
1959) and the practical methods of control l ing potato viruses (the Dutch m e t h o d ) have been 
treated only in one comprehensive article so far (RÉTHY 1964), it is necessary t o examine not 
o n l y the problems of cult ivation but the pathological angles of the question in l ight of the 
comparison of the ment ioned agrotechnical methods. 
B) Virus infection of experimental potato varieties 
Material and methods 
The exper iments were made on 5 breeder-seed pota to varieties (Somogyi Kiflia, Somo-
gyi Korai", Somogyi Sárga", Kisvárdai Rózsa1', Mindenes") and one variety se lected from test 
f ie lds (Giilbaba'1 ) at the Experimental S ta t ion of the K e s z t h e l y College of Agriculture in 
1961.2'3 
2 1 am great ly indebted to S. BARSY", Head Researcher and KOSSUTH Prize winner, of 
Mariettapuszta, for supplying me with the varieties necessary for the exper iment , and to K. 
AMBROZI6, chief agronomist , Porva; F. PANKÁSZc, director, Lábod, and to F . ROSTA'', chief 
agronomist , Homokszentgyörgy . 
3
 The area contains a brown woodland, sandy-c layey soil. The impermeable formation is 
221 cm below the surface. The soil is s l ight ly basic and s o m e w h a t unsaturated. It h a s a medium-
poor humus content and a moderate nitrogen content . The annual precipitation of the area is 
700 to 800 mm. The water supply is good. In March the s n o w cover is less t h a n 1 cm thick. 
Danger from spring frosts is rare because f rom March onwards this is one of the areas least 
susceptible to frost . The prevailing wind is from the north. T h e mean summer temperature is 
be tween 20 and 21 °C. 
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T h e different var ie t ies were planted in 100-hill uni ts (in 4 replicates, 9 t r e a t m e n t s ) 
lying in a nor th - sou th d i rec t ion following a p l a n t i n g of maize. T h e y were planted on Apr i l 20 th 
8 cm deep in rows 70 cm a p a r t and the d is tance of the hills was 35 cm. The soil of t h e field 
plots was g iven 100 quinta ls of s table fertilizer per cadas t ra l acre 4 in 1959,100 kg of n i t rogenous 
art i f icial fer t i l izer per c a d a s t r a l acre in 1960 a n d 100 kg of n i t r o g e n o u s artificial fer t i l izer per 
cadas t ra l acre in 1961. 
10 0 0 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 • 0 0 • 0 
8 0 X 0 X 0 0 0 0 0 0 
7 0 0 X 0 0 0 • 0 0 0 
6 0 X 0 X 0 • 0 0 0 0 
5 0 X 0 X 0 0 0 • 0 • 
4 0 0 X 0 0 • 0 0 0 0 
3 0 X 0 X 0 0 0 0 0 0 
hill 2 0 0 0 0 0 0 • 0 0 0 
number 1 0 0 0 0 0 • 0 0 • 0 
row number > 1 2 3 4 5 6 7 8 9 10 
Fig. 1 Orde r of p o t a t o p l a n t s in the 100-hill un i t s tes ted b y serological m e t h o d s 
X po ta to p l a n t s by the f i r s t serological e x a m i n a t i o n . • p o t a t o p l a n t s by the second sero-
logical e x a m i n a t i o n 
Results and their evaluation 
1. Virus Studies 
a) Experiments using serological methods. In order to i d e n t i f y the mosaic- type vi ruses 
(PVY, p o t a t o virus S ( = PVS) , p o t a t o virus X ( = PVX) . 5 The agg lu t ina t ion method was used. 
Th i s was applied iden t i ca l ly with t h a t described in m y ear l ier publication (HORVÁTH 
1962, 1963). Ten out of each 100-hill units were used as controls, i .e. , a to ta l of t w e n t y p lan t s . 
In the f i r s t serological t e s t ( be tween May 15th a n d 20th) I e x a m i n e d the 3rd, 5th, 6 t h a n d 8th 
hills of t h e second row, the 4 t h a n d 7th hills of t he 3rd row, a n d t h e 3rd,5th , 6th a n d 8 t h hills 
of the 4 t h row of both plots . T h e second serological examina t ion w a s carried out b e t w e e n J u n e 
5th and 1 5 t h when the 1st , 4 t h , 6 t h and 9th hills of the 7th row, t h e 2nd and 7th hills of t he 7 th 
row, t he 5 t h hill of the 8 t h r o w , t he 1st and 9 t h hills of the 9 th row a n d the 5th hill of t h e 1 0 t h 
row were examined in each p lo t (Fig. 1, T a b l e 1). 
b) Examinations using the Igel—Lange method. Using t h e Ige l—Lange m e t h o d I per-
formed t e s t s for P L R V j u s t as I had descr ibed t h e m in m y ear l ier publication (HORVÁTH 
a n d RAINISS 1960 , HORVÁTH 1 9 6 2 , 1963). F o r t e c h n i c a l r e a s o n s t h e e x a m i n a t i o n s i n c l u d e d 
only those p l a n t s the iden t i f i ca t ion of which was symptomato log ica l ly uncertain. E x a m i n a -
tion resul ts include the symptomato log ica l observa t ions as well (Table 1). 
In s t a t i n g the condi t ion of the d i f ferent variet ies I have t a k e n into cons idera t ion t he 
occurrence of t he so-called c o m p l e x forms, the n u m b e r of hea l thy p l a n t s and the i n d e x of v i rus 
infection as I h a d proposed i t in m y earlier s tud ies (HORVÁTH 1962, 1963, 1965) (Table 1). 
c) Examinations using test plant methods. The iden t i f ica t ion of mosaic-type v i ruses 
(PYX, P V Y , PVS) were done b y tes t plant e x a m i n a t i o n s in order t o control the var ious s e rums 
as well as t h e various changes of symptoms (HORVÁTH 1962,1964, HORVÁTH—SOLYMOSY 1962). 
In the case of P L R V we u s e d vector t r a n s m i t t a n c e to prove t h e infect ion of p l a n t s iden t i -
fied symptomato logica l ly or r a t h e r by the Ige l -Lange method (HORVÁTH 1962, 1963). 
4
 Cadas t r a l acre is a H u n g a r i a n acre e q u a l t o 1.42 acres. 
5
 I a m great ly i n d e b t e d t o R. BARTELS (Riologische B u n d e s a n s t a l t , Ins t i tu t f ü r Virus-
serologie, Braunschweig) a n d I . SÁRVÁRI (Kesz the ly College of Agr icu l tu re ) for p rov id ing me 
with the s e r u m s used. 
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Table 1 
Average virus infection of potato varieties 
and the values of selection 
Average Resu l t s of Exami- No. Complex I n d e x No. 
Name nation (in y 0 ) H e a l t h y Virus of of 
of Variety P l a n t s Forms Virus Select 
P V X PVY P V S PLRV % % I n f e c t . % 
Somogyi Kifli 15 33.5 32.5 25 33 20 106 37 
Gülbaba  22 12.5 69.5 39 9 43 143 51 
Kisvárdai Rózsa . . . . 13.5 9 39 57 12 32 118.5 77 
Mindenes 8 5 59 23 32 22 95 35 
Somogyi Korai 11.5 13.5 48.5 14 30 19 87.5 23 
Somogyi Sárga 10 11 35.5 31 35 17 87.5 45 
d) Symptomatological examinations. During the growing period eve ry plot had been 
symptomatologica l ly examined on 4 occasions in order t o remove with the aid of the discussed 
methods those p l a n t s suspected of being infected. In eve ry case identif icat ion was immediately 
followed by selection (Table 1). 
e) Examinations using the „Tube r - index" m e t h o d . In taking samples we proceeded 
in such a way t h a t there should be a positive correlation between the n u m b e r of hills selected 
a n d the number of sampling hills. T h e general goal was t he examination of 200 tubers of every 
va r i e ty . This was achieved by d iv id ing in 2 the n u m b e r of plants r emain ing after selection 
a n d dividing t h e resu l t an t by the n u m b e r of sample t ube r s per variety. This ra t ion indicated 
t h e order in which tubers should be removed for sampl ing. 
The tube r - index method was carried out on October 13 in the w a y described in m y 
earlier publicat ions (HORVÁTH 1959, 1961, 1962). Virus examinations us ing serological and 
symptomatological examinations occurred between December 11 and 16 (Table 2). The values 
t he r eby received indicate the ac tua l hea l th of the exper imenta l potato var ie t ies . 
Table 2 
Correlation of the results of summer field experiments 
and the autumn examination by tuber-index method 
(Virus examinat ion) 
Variety 
PVX 
Occurrence of Viruses in % 
P V Y ! PVS P L R V 
Occur, 









Infec t ion 
Somogyi Kifli . . . . 15/2° 33.5/3 32.5/33 25/2 33/71 20/5 106/40 
Gülbaba 22/16 12.5/4 69.5/46 39/9 9/46 43/13 143/75 
Kisvárdai Rózsa . . 13.5/10 9/7 39/20 57/10 12/69 32/11 118.5/47 
Mindenes 8/2 5 / - 59/40 23/1 32/58 29/1 95/43 
Somogyi Korai . . . 11.5/2 13.5/2 48.5/38 14/4 30/60 19/2 87.5/46 
Somogyi Sárga.... 10/4 11/2 35.5/26 31/3 35/74 17/6 87.5/35 
a) The n u m e r a t o r expresses t h e results of t he field experiments while the denomi-
na to r those of t h e au tumn examina t ion of tuber - index 
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Here t h e connect ions be tween the results of s u m m e r identif icat ion a n d au tumn e x a m i n a -
t ions of t u b e r - i n d e x should be men t ioned (Table 2). T h e differences b e t w e e n the results of t h e 
t w o examina t ions can be a t t r i bu t ed pa r t l y to the r e m o v a l of all the i n f e c t e d hills du r ing t h e 
summer e x a m i n a t i o n s and pa r t ly t o the careful se lec t ion . 
2. Examinations of yield 
These s t ud i e s succeeded in p rov ing how the a v e r a g e yield and s t a n d a r d size d i s t r i b u t i o n 
of the tubers of t h e different va r ie t i e s used (MSz/6377) 1960/per c a d a s t r a l acre were b r o u g h t 
a b o u t . 
a) Results of experiments on oblong varieties. A f t e r harvesting e v e r y single t u b e r of t h e 
oblong variet ies (Giilbaba, Somogyi Kifli, Kisvárdai Rózsa) was m e a s u r e d with a g r ade r a n d 
then groupped accord ing to s t a n d a r d sizes. A f t e r w a r d s , the number of tubers belonging t o 
every category w a s separately ta l l ied and the r e s u l t a n t figures c o n v e r t e d into pe rcen tages , 
w i t h the to ta l y ie ld considered as 1 0 0 % (Table 3). 
b) Results of experiments with short, round varieties. The short, r o u n d varieties ( Mindenes, 
Somogyi Korai, Somogyi Sárga) we re classed the s a m e as the oblong ones wi th the e x c e p t i o n 
t h a t the grader w a s changed in o r d e r to suit the s t a n d a r d (Table 3). 
3. Content analysis of potato varieties 
In this g r o u p of studies t h e w a t e r , dry m a t t e r , s t a rch , vi tamin С a n d sugar c o n t e n t s of 
the po ta to va r i e t i e s were measured . 6 
After t he d r y i n g of the fo l iage of the i n d i v i d u a l varieties and t h e ful l ripening of t h e 
t u b e r s samples were selected in a r egu l a r way. 
a) The w a t e r content was de te rmined by d r y i n g 100 grams of f ine ly grated p o t a t o 
pu lp until the w e i g h t stabili ty was r eached (Table 4) . 
b) In o rde r t o determine t h e d ry-mat te r c o n t e n t (Table 4) t he speci f ic gravi ty of t h e 
individual samples was first d e t e r m i n e d and on th i s bas i s the weight of 5 kilograms of t u b e r s 
of the same specif ic gravi ty as m e a s u r e d in water w a s calculated. F r o m t h e f igures thus g a i n e d 
we checked t he percen tage of d r y m a t t e r content f r o m a table.7 
c) V i t a m i n С content was done by using a 2.6 dichlorphenol-indophenol t i t r a t i o n 
(Table 4). 
d) Feh l ing ' s method was used to determine t h e sugar content . 
4. Examination of aphids as virus vectors8 
In 1960 t h e Research I n s t i t u t e for P lan t P r o t e c t i o n s ta r ted a regular s t udy of t h e 
aph ids found on p o t a t o plants, wh ich work was p l a n n e d t o extend over severa l plant ing seasons 
(SZALAY—MARZSÓ 1 9 6 1 , 1962, BORUS e t a l . 1965) . T h e f i r s t w i n g e d a p h i d s a p p e a r e d o n M a y 
14. 1961 and u n t i l t h e middle of J u n e their n u m b e r rose gradually t h e n rapidly. The p e a k 
of aphid in fe s t a t ion occurred a t t h e end of June w h e n t h e aphids in fe s t ed 92% of the p l a n t s . 
Un t i l the middle of J u l y the n u m b e r of aphids d e c r e a s e d rapidly, t h e n gradual ly un t i l t h e 
middle of Augus t . F r o m this t ime onwards the p o t a t o e s were aphid-f ree . U p to the m i d d l e 
of May the ent i re a p h i d populat ion w a s composed of w i n g e d insects. N y m p h s appeared b e t w e e n 
6 1 am g r e a t l y indebted t o t h e late J. PALOTÁS, head , and L. KEGL, engineer (OMMI, 
D e p t . of Soil Science, Budapest ) a n d also to I. HALMÁGYI, engineer ( K e s z t h e l y College of Agr i -
cul ture) for he lp ing t o determine t h e wa te r and d r y m a t t e r content of t h e specimens. 
7
 The NISSEN procedure f o r de termining t h e d r y ma t t e r c o n t e n t of pota toes b a s e d 
on the linear r e l a t i o n of dry c o n t e n t t o the weight of po ta toes measured in water , is a l r e a d y 
ou tmoded because i t has been p r o v e d t h a t the r e s u l t s are inconsistent. A new process (SAINI 
1964) which d e t e r m i n e s the specific g rav i ty of d ry m a t t e r in oil has p r o v e d to be m u c h m o r e 
dependable . T h e va lue s gained are a lways consis tent , a l t h o u g h somewhat h igher than t h o s e of 
N I S S E N . 
8
 As p a r t of m y exper imenta l p rogram (the r e s u l t s of the first y e a r a re beeing p u b l i s h e d 
in th is present s t u d y ) SZALAY—MARZSÓ has examined t h e aphids as v i r u s vectors of p o t a t o e s . 
H e r e I should l ike t o express m y g r a t i t u d e to him f o r allowing me to use his da ta , which m a y 
also be found in a s epa ra t e article t o g e t h e r with a d e t a i l e d description of t h e methodology u s e d 
( S Z A L A Y — M A R Z S Ó 1 9 6 1 , 1 9 6 2 , B O R U S e t a l . 1 9 6 5 ) . 
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Table 3 
Yields of the different varieties and the grading 
of tubers according to standard sizes 
(O = oblong varieties, R = r o u n d , short var ie t ies) 
V a r i e t y 
and Da t e 








Yield q u i n t a l s / 
cadas t ra l ac re 
Somogyi Kifli (О) 0.30 0 - -34 17.25 
23rd Augus t 3 5 - -79 58.67 
8 0 - -100 11.56 70.46 
1 0 1 - -120 10.70 
above 121 1.82 
Gülbaba (О) 0.25 0 - -34 19.42 
23rd Augus t 3 5 - -79 62.79 
8 0 - 100 12.10 58.72 
1 0 1 - -120 3.50 
above 121 2.19 
Kisvárdai Rózsa (О) 0.80 0 - -34 28.7 
25th September 3 5 - 79 58.9 
8 0 - -100 9.8 187.90 
1 0 1 - -120 2.2 
above 121 0.4 
Mindenes (R) 0.88 0 - -39 41.06 
25th Sep tember 4 0 - -60 51.01 
6 1 - -80 7.66 206.88 
above 81 0.27 
Somogyi Korai (R) 0.60 0 - -39 43.26 
23rd Augus t 4 0 - -60 43.44 140.92 
6 1 - -80 12.72 
above 81 0.58 
Somogyi Sárga (R) 0.83 0 - 39 29.5 
25th Sep tember 4 0 - -60 55.8 194.95 
6 1 - -80 14.1 
above 81 0.6 
June 10th a n d 20th and the winged insects aga in comprised a s ignif icant proportion ( 6 2 % ) 
of the developed aphids. The popula t ion was composed of Myzus persicae Sulz. (20%) , Aphis 
nasturtii Ka l t . (35%) , Aphisgossypii Glov. (39%), Aulacorlhum solani Ka l t . (6%) (cit. SZALAY— 
MARZSÓ 1 9 6 2 ) . 
5. Storing the potatoes 
After be ing harvested classed and selected t h e different p o t a t o varieties were s to red in 
forcing boxes a n d cellars dug in t he earth. As it is k n o w n , t empera tu re is of basic i m p o r t a n c e in 
storage, for t empera tu res above 10°C contr ibute t o the rot t ing of the tubers. O p t i m u m 
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Table 4 









D r y 
M a t t e r 




V i t a m i n 
С 
Con ten t 
Sugar 
Content 
( Inver t 
Sugar) 
Somogyi Kifli 24 th Augus t 74 26 18.551 2.4 0.66 
Gülbaba 2 4 t h Augus t 78 22 13.450 2.3 0.81 
Kisvárdai Rózsa 2 5 t h S e p t e m b e r 73.2 26 .8 22.190 5 0.59 
Mindenes 2 5 t h S e p t e m b e r 74 26 23.474 4.2 0.74 
Somogyi Korai 2 4 t h Augus t 75.4 24.6 17.813 3.6 0.59 
Somogyi Sárga 2 5 t h Sep t ember 78.4 21.6 22.221 5 0.73 
s t o r a g e t e m p e r a t u r e is b e t w e e n 0 a n d + 5 ° С (GALL 1961) . D u r i n g my o w n e x p e r i m e n t s t h e 
h i g h e s t a n d lowest t e m p e r a t u r e values m e a s u r e d f rom S e p t e m b e r to J u n e w e r e f a v o u r a b l e f o r 
s t o r a g e (in D e c e m b e r : 5—5.7° C; J a n u a r y : 4—4.7° C; F e b r u a r y : 3 .7—4.1°C; a n d in M a r c h 
3 . 2 — 4 ° C). The h i g h e s t m e a n t e m p e r a t u r e va lues of J u n e d i d n o t exceed 12°C. C o n s e q u e n t l y 
t h e p o t a t o variet ies c o u l d be s tored u n t i l t h e summer p l a n t i n g period w i t h o u t loss. The t e m -
p e r a t u r e a n d mo i s tu r e of t h e s torage ce l la r m u s t be s u i t a b l y control led e .g . b y ven t i l a t i on 
(FISCHNICH—THIELEBEIN 1956), for, incase of those being t o o h i g h m a y c o n t r i b u t e t o t he deve l -
o p m e n t of decay c a u s i n g f u n g i and b a c t e r i a (HERMAN—DONATH 1957, GROSKREUTZ 1954). 
A b o v e t h e s torage ce l la r I se t up a m a n u a l l y controlled a i r v e n t a n d t h u s s u c c e e d e d in keep ing 
b o t h t e m p e r a t u r e a n d m o i s t u r e at the d e s i r e d level. FISCHNICH (1955) p roved in his e x p e r i m e n t s 
t h a t l i gh t was very i m p o r t a n t for s to red p o t a t o e s . I t is e s p e c i a l l y useful for t h e seed p o t a t o e s if 
t h e p r o p e r i l l umina t ion of t h e s torage p l a c e is assured as , in t h i s case, t he t u b e r s grow s t r o n g 
s p r o u t s wh ich do n o t b r e a k off so eas i ly . T h e r e was n o a r t i f i c i a l i l l umina t ion in t he s t o r age 
cel lars , b u t the fo rc ing of t h e various v a r i e t i e s was done in a fo rc ing house e spec ia l ly o u t f i t t e d 
f o r m y pa r t i cu l a r n e e d s . ( T h e resul ts of t h i s will be p u b l i s h e d la ter . ) 
* 
T h a n k s are d u e t o P r o f . G. LÁNG, (Kesz the ly , Col lege of Agr icu l tu re ) , fo r giving t h e 
o p p o r t u n i t y to ca r ry o u t t h e f ield e x p e r i m e n t s in his i n s t i t u t e . I a m also g r a t e f u l t o J . SZIRMAI, 
( R e s e a r c h In s t i t u t e f o r P l a n t P r o t e c t i o n ) fo r a d v a n c i n g m y work by his o b s e r v a t i o n s a n d 
a d v i c e . A n d last b u t n o t l e a s t I would l ike t o t h a n k GY. MIZSEH and S. FEKETE f o r the i r t e c h -
n i c a l a s s i s t a n c e , a n d a l s o F . SIMON, L. FEKETE a n d L. TIHANYI. 
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FERTILIZATION CONDITIONS IN BERRY PRODUCING 
FRUIT VARIETIES 
I I . S T R A W B E R R Y — G O O S E B E R R Y 
B y 
A . S E L J A H U D I N , S . B R Ó Z I K 
R E S E A R C H I N S T I T U T E OF HORTICULTURE, BUDAPEST 
Strawberry. T h e 24 s t r a w b e r r y varieties e x a m i n e d are se l f - fer t i l iz ing. In open 
pol l inat ion t h e r e s u l t of f rui t s e t t i n g has been 20 t o 50 pe r cent h igher p r o v i n g pol l inat -
ing variet ies a r e necessary . I n t h e var ie t ies e x a m i n e d also a p a r t h e n o c a r p i c t r end can 
be d e m o n s t r a t e d . 
Gooseberry. T h e self-fer t i l iz ing abil i ty of t h e 10 gooseberry va r i e t i e s e x a m i n e d 
is ve ry va r iab le . O p e n pol l inat ion h a s resul ted in a 3 0 — 5 0 per cent h i g h e r fer t i l iza t ion. 
I n t h e var ie t ies e x a m i n e d also a p a r t h e n o c a r p i c t r e n d can be d e m o n s t r a t e d . 
Introduction 
T h e necessi ty of examina t ion for the fe r t i l i za t ion condi t ions in be r ry 
p roduc ing f rui t va r i e t i e s has been thorough ly t r e a t e d b y S E L J A H U D I N — B R Ó Z I K 
( 1 9 6 5 ) . 
Material and Method 
Methodical l i t e r a t u r e concerning t h e biology of f l o w e r i n g in berry p r o d u c i n g f ru i t va r i -
e t i e s c a n b e f o u n d i n SELJAHUDIN—BROZIK'S p a p e r (SELJAHUDIN— BROZIK, 1965) w h i c h 
i n c l u d e s also a mos t d e t a i l e d analysis of e x a m i n a t i o n m e t h o d s applied here . 
Results and Discussion 
Strawberry 
Research w o r k on fer t i l iza t ion conducted in s t r awber ry for six years 
genera l ly e lucidated condit ions of f r ee self- and cross fer t i l izat ion of the varie-
t ies . 
According t o our experience t h e flowers of t h e f i rs t and second order of 
t h e s t r awber ry p l a n t in the case of proper c l ima te , nut r i t ive power of the soil 
a n d shape of the p l a n t are fer t i l iz ing ve ry readi ly , while the f lowers of the t h i rd 
a n d f o u r t h order d i f fe rent ly , accord ing to t h e v a r i e t y . 
D a t a ob ta ined show t h a t in t h e case of 24 va r i e t i e s open fe r t i l i za t ion rang-
ed f r o m 50 to 100 p e r cent. This good result a p p a r e n t l y s u p p o r t s t h e opinion 
of R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) s t a t ing t h a t t h e fer t i l izat ion condit ions of 
ber r ies are less d iscussed because in these low y ie lds seldom occur . Varieties 
s t u d i e d between 1958 and 1962: Brigadéros, Campione, CaptainCook,Eszterházai 
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Table 1 
Fertilizing ability of strawberry varieties among each other 
Serial number 
W h e n involved as fa ther 
(pollinator) When involved as mother 
Eszlerházai 
korai Madame Moutot Eszterházai korai Madame Moutot 
l . Afrika very good medium good good 
2. Eszterházai korai 
— 
medium good good 
3. Mme. Moutot medium — good — 






5. Poznaja iz Zagorja poor good medium medium 
good 
6. Regina Früheste good very good medium 
poor 
medium 
7. Senga Sengana very good very good medium good 
8. Souvenir de Charles Machiroux good poor good v e r y good 
9. Surprise des Halles very good good medium v e r y good 
1 0 . Brigadéros medium 
— 
medium good 
11. Laxton's Royal Sovereign 
— 
very poor — 
export, Eszterházai korai, Hansa I., Huxley, Laxton's Royal, Laxton's Royal S., 
Madame Moutot (Budatétény), Mathilde, Oberschlesien, Páduai Szent Antal, Poz-
naja iz Zagorja, Rügen Schwabenland, Sertilita, Wonderful (Fig. 5). 
Fig. 1. Radically cas t r a t ed s t rawberry flowers 
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Fig. 3. Developed pa r thenoca rp ic f ru i t s of t he gooseberry v a r i e t y Grüne Hansa 
I n 1963 — 64 e x a m i n a t i o n s were e x t e n d e d among o the r s to the fol lowing 
i m p o r t a n t var ie t ies : Afrika, Mieze Schindler, Regina Früheste, Senga Sengana, 
Souvenir de Charles Machiroux, Surprise des Halles. (F ig . 6). 
I n t h e following t h e 4 and 2 year expe r imen t s will be deal t wi th t o g e t h e r . 
F r o m t h e s t r a w b e r r y variet ies in t h e last ana lys is the var ie t ies Senga 
Sengana, Surprise des Halles, Captain Cook, Eszterházai korai, Laxton's R. 
Sovereign, Madame Moutot (Buda té t ény ) , Poznaja iz Zagorja and Wonderful 
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dis t inguished themse lves w i t h open fertilization results a b o v e 60 per c e n t . 
Poo re r results were obta ined f r o m the va r i e t i e s Campione, Mathilde, Rügen 
a n d Sertilita in wh ich the 4 y e a r m e a n of the o p e n fer t i l izat ion remained be low 
50 per cent. 
Analysing t h e results y e a r b y year i t a p p e a r s t ha t t h e y m a y change t o 
some degree a n d t h u s can be r e g a r d e d as f l u c t u a t i n g , e.g. t h e variet ies Schwa-
benland, Huxley or Malhilde, t h e l a t t e r exh ib i t ing greater d i f ferences . This c a n 
Fig. 4. P a r t h e n o c a r p i c f ru i t s of Grüne Hansa w i t h smal l a m o u n t of deve loped seeds 
b e ascribed f i r s t of all to f a c t o r s inf luencing t h e expe r imen t s , such as t h e 
w e a t h e r , m a n p o w e r etc. This p h e n o m e n o n c a n be observed also in the o t h e r 
(B — Bj—C) t e s t s , while in some varieties e.g. Surprise des Halles, Senga Sen-
gana, Regina Früheste, Afrika, Huxley, f e r t i l i za t ion is u n i f o r m l y high. 
The resu l t s of the se l f ing tes ts ( B — B j — C) unequivoca l ly ver ify t h a t 
t h e s t rawber ry var ie t ies are self-fert i l izing. T h e degree of se l f ing , however, is 
d i f f e ren t , d e p e n d i n g on the v a r i e t y . The s a m e resul t was o b t a i n e d by B U L L -
M A N N ( 1 9 6 1 ) a n d PORPÁCZY ( 1 9 6 2 ) . 
According t o t es t " B " c o n d u c t e d in 24 var ie t i es the pe r cen t age of se l f ing 
r anges , dur ing 6 years , b e t w e e n 9 and 100 p e r cent . W h e r e t h e flowers a r e 
h e r m a p h r o d i t e a n d the s t a m i n a well developed (Senga Sengana, Regina Frü-
heste, Surprise des Halles, Afrika, Brigadéros, Huxley, Rügen) t h e per cent of 
self fer t i l izat ion is t h e highest , r ang ing b e t w e e n 70 and 100 p e r cent, while i n 
var ie t ies where t h e s tamina are r u d i m e n t a r y (Laxton's Royal Sovereign, Won-
derful, Mieze Schindler) self-fer t i l izat ion is v e r y poor , about 10 per cent. RUD-
LOFF - S C H A N D E R L ( 1 9 5 0 ) c ame in their s tud ies t o similar conclusions, s t a t i n g 
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3. Captain Cook :=====* 
4. Eszterházai export -.-=.=- -n 
5. Eszterházai korai ===-=--== 
6. Hansa I. : 
7. Huxley 
8. Laxton's Rayai -.--=-==---=== 
9. Laxton's R. Souxereigne 
10. Madame Moutot(B.têtény) _ , 
77. Mathilde 
12. Oberschlesien 
73. Padua/ Szent Antat 







21. Regina Früheste 
22.Senga Sengana 
23 Souvenir de Charles 
' Machiroux 
24.Surprise des Halles 
from mark -* i - i A test « ß 
1963-64 с = = = = = з с test PK. test 
Ь\\\\\\\\\\Ш BI. test 
5. 4 year mean results of t he А, В, B1( C, P k tes ts of s t rawberry varieties (1958—1962) 
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1. Crown Bob 
2. Grüne Hansa 
3. Honing legkorábbi 
4. Szentendrei feher 
fi. Szentendrei piros 
6. Triumphant 
7. Winhams Jndustry 
8. Zöld óriás 
9. Grüne Киде! 
10. Perle der Mark 
— А-
from mark * 
7 9 6 4 
• A test 
ж В test 
я BLiest 
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6. 4 year m e a n results of fert i l ization tests in gooseberry var ie t ies (1958—1961) É r d -
Elvira 
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t h a t the i r da ta for t h e var ie ty Oberschlesien are ve r i f i ed by the Eng l i sh f indings . 
The pollen of th is v a r i e t y as a consequence of i t s low germinat ion is not su i ted 
e i the r to self po l l ina t ion or to t h e fer t i l izat ion of o ther var ie t ies . (According 
t o these au thors K R O N E N B E R G ( 1 9 5 8 ) , B A U E R ( 1 9 6 0 ) and H A R O L D ( 1 9 4 0 ) as 
well as B U L L M A N N ( 1 9 6 1 ) and V A L L E A U ( 1 9 1 8 ) a r r i v e d at the s a m e conclusions. 
The B, self ing examina t ions s t a r t e d add i t i ona l ly in 1963 ( isolat ion — fer -
t i l i za t ion of the s t i g m a t a of t h e opened f lowers wi th the own pollen) show 
t h a t there is no essen t ia l d i f ference between t h e resu l t s of the t w o self-fertili-
za t ion exper imen t s . T h e devia t ion of 1 —10 per c e n t was e i ther t o the b e n e f i t 
of one or the o t h e r examina t ion . T h u s , in our op in ion the Bj t e s t is omissible 
in t h e se l f - fer t i l iza t ion inves t iga t ions . 
The " C " t e s t s were u n d e r t a k e n as a con t ro l of the self ing exper imen t s , 
t h e resul ts s u p p o r t i n g those of examina t ions " B " a n d " B j " hence t h e y u n d o u b t -
ed ly prove the degree of self-fer t i l izat ion. 
Examinations of fertilization among varieties — tes t D — h a d been ex tend-
ed f r o m 1958 to 1962 to several var iet ies w i d e s p r e a d in cu l t i va t ion , a m o n g 
o the r s Eszterházai korai and Madame moutot a n d subsequen t ly f rom 1963 
mine more var ie t ies be ing spread j u s t now were inc luded in the s t u d y (Table 1). 
The e x a m i n a t i o n s have p r o v e d t ha t t h e fer t i l iz ingabi l i ty of var iet ies 
b e t w e e n each o t h e r is variable. T h e r e are var ie t i es which cons i s ten t ly ferti l ize 
each o ther : a. v e r y read i ly b. well c. medium or poor ly . Self s t e r i l i t y or m u t u a l 
s te r i l i ty has no t b e e n found a m o n g variet ies. T h e same was es tabl i shed b y 
D A R R O W (1927) a n d P O R P Á C Z Y (1962). 
Fert i l izing a b i l i t y of var ie t i es among e a c h other has b e e n eva lua ted 
accord ing to t h e following scale: 
ve ry poor fer t i l iza t ion 
poor fer t i l iza t ion 
m e d i u m fer t i l izat ion 
good fer t i l iza t ion 
ve ry good fer t i l iza t ion 
1— 20 per cent 
20— 40 per cent 
40— 60 per cent 
60— 80 per cent 
80 — 100 per cent 
The mean d a t a of the fe r t i l i za t ion p e r c e n t s a re , as ref lected b y the evalu-
a t ion range for e a c h combina t ion t h e fol lowing: 
Fo r the v a r i e t y Eszterházai korai the fo l lowing poll inating var ie t ies h a v e 
p r o v e d to be good : Afrika, Madame Moutot, Souvenir de Charles Machiroux. 
For the v a r i e t y Madame Moutot: Afrika, Eszterházai korai, Senga Sengana 
Surprise des Halles, Souvenir de Charles Machiroux. 
Varie ty Eszterházai korai is readi ly po l l ina t ing the fol lowing var ie t ies : 
— i t is very good for Afrika, Mieze Schindler, Senga Sengana, Surprise des 
Halles, — good for Regina Früheste, Souvenir de Charles Machiroux. 
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V a r i e t y Madame Moutot fe r t i l izes very well t h e following var ie t ies : 
Regina Früheste, Senga Sengana, — well the fo l lowing ones: Surprise des 
Halles, Poznaja iz Zagorja. 
The resul ts of t h e " D " test c a n n o t be considered defini te as y e t because 
in t h e yea r s t o come t h e bes t r ec ip roque combina t ions mus t be f o u n d out for 
each v a r i e t y t h a t is be ing spread n o w m u s t be f o u n d out . 
Our expe r imen t s ex tended also t o t h e p a r t h e n o c a r p i c phenomena in straw-
ber ry ( " P k " tes ts) , s ince i t appeared t h a t some var ie t i e s when c a s t r a t e d pro-
duced f r u i t w i thou t pol l ina t ion . We d id n o t f ind a n y such reference in l i t e ra tu re 
concerning t h e s t r a w b e r r y . Related t o t h i s R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) only 
s t a t ed t h a t f r o m the f lowers isolated f o r th i s purpose t h e y had o b t a i n e d degen-
era te , u n p a l a t a b l e green f rui ts . 
We h a v e i n t e n d e d to clarify sa t i s f ac to r i ly w h e t h e r there are s t r a w b e r r y 
var ie t ies w i th such inc l ina t ion . This p r o p e r t y , of course , would p r o m o t e safety 
of yield for t h e v a r i e t y because if a n y obstacle t o t h e poll ination s h o u l d arise, 
a ce r ta in a m o u n t of y ie ld could be r eckoned wi th a t a n y rate . 
F r o m the va r i e t i e s examined t h e following h a v e exhibi ted pa r theno-
carpic inc l ina t ion: Mathilde, Eszterházai export, Hansa, Luigi Gauthier, Senga 
Sengana, Afrika, (for 2 years) ; Sertilita, Huxley, Rügen, Abbondanza, Eszter-
házai korai, Oberschlesien, Schwabenland, Madame Moutot, Regina, Souvenir de 
Charles Machiroux ( for 1 year). 
T h u s according t o exper iments , t h e incl inat ion of the va r i e t i e s in the 
above d i rec t ion is va r i ab l e , bu t t h e f a c t t ha t th i s incl inat ion cou ld no t be 
found a t all in some var ie t i es while i t h a s appeared as a recurrent p h e n o m e n o n 
in o thers , proves i ts occurrence. I n c e r t a i n variet ies i t appears even w i t h such 
high va lues (e.g. Senga Sengana a m e a n of 40—60 per cent) t h a t i t seems 
wor th while drawing a t t e n t i o n to the p h e n o m e n o n and deal ing with t h e problem. 
As shown b y t h e p h o t o in Fig. 2 t h e aggregate f r u i t is generally of normal 
deve lopmen t h u t the m a j o r i t y of t h e f r u i t s are e m p t y . This is in con t r ad i c t i on 
to t h e s t a t e m e n t s of K R O N E N B E R G ( 1 9 5 9 ) a n d R U D L O F F — S C H A N D E R L 
( 1 9 5 0 ) according to w h o m when the f l o w e r s are fer t i l ized deficient ly t h e aggre-
ga te f r u i t s will be of a deformed, d e g e n e r a t e d shape . According to o u r studies 
this is only t r u e when t h e var ie ty is n o t inclined to p a r t h e n o c a r p y . 
This p h e n o m e n o n , owing to i t s impor t ance , deserves f u r t h e r t ho rough 
inves t iga t ion e.g. cy togenet ica l s tud ies , since t h e developed a g g r e g a t e f rui ts 
po in t t o apomixis . 
Gooseberry 
Self-fer t i l izat ion s tudies on gooseber ry were conduc t ed f rom 1958 to 1961 
wi th t h e following va r ie t i e s : Grown Bob, Grüne Hansa, Hüning legkorábbi 
(earliest) , Szentendrei fehér (white), Szentendrei piros (red), Triumphant, Win-
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hams Industry, Zöld óriás (Green Giant) a n d in 1964 e x a m i n a t i o n s were e x t e n d -
ed to t w o f u r t h e r var ie t i es — Perle der Mark und G r ü n e Kugel. 
The m e a n da ta of t h e 10 varieties e v a l u a t e d have r evea l ed very i m p o r t a n t 
differences. 
F i r s t of all it has b e e n d e m o n s t r a t e d t h a t in t h e degrees the gooseber ry 
variet ies of self-fer t i l izat ion dispose of t h e widest r a n g e . 
Whi le in the " A " t e s t s , though d e p e n d i n g on t h e y e a r , in open fer t i l i -
zation t h e average resul ts v a r y be tween 35 and 80 per c e n t (the a n n u a l devi-
ations b e t w e e n 6 and 95.5 per cent) t h i s excellent r e su l t is found in t h e " B " 
and " C " t e s t s only a t t h e var ie ty Zöld óriás (Green G i a n t ) . 
On t h e s t rength of se l f ing the va r i e t a l ranking of fers in itself. Accord ingly , 
the var ie t ies Höning legkorábbi, Szentendrei fehér and Szentendrei piros w i t h a 
self fe r t i l iza t ion of 1 — 5 p e r cent are p rac t i ca l ly self s te r i l e while Crown Bob, 
Grüne Hansa and Triumphant with 5 — 20 per cent can b e regarded as poor ly , 
Winhams Industry, Grüne Kugel with 20 — 35 per cen t as medium, Perle der 
Mark w i t h 35 — 50 per c e n t as well and Zöld óriás wi th resu l t s of above 70 per 
cent as v e r y well self-fer t i l iz ing var ie t i es . 
B U L L M A N N ( 1 9 6 1 ) a lso s tates t h a t t h e gooseberry variet ies are la rge ly 
self-ferti l izing, bu t acco rd ing to him t h e r e are also p o o r l y self-ferti l izing and 
prac t ica l ly self sterile va r ie t i e s . Accord ing to this a u t h o r cross fe r t i l i za t ion 
has, however , a great i n f l u e n c e on the degree of fe r t i l i za t ion , on size and weigh t 
of the f r u i t s . The same f a c t s were es tab l i shed in his opin ion by S C H A N D E L 
( 1 9 5 4 , 1 9 5 9 ) and L O G I N Y C H E V A ( 1 9 5 0 , 1 9 5 8 ) . The inves t iga t ions of T Ó T H ( 1 9 5 9 )  
have agreed wi th us in f i n d i n g the v a r i e t y Zöld óriás t o b e self-fertilizing while 
Szentendrei fehér self s te r i le . 
As t o gooseberry T Ó T H ( 1 9 5 9 ) also es tabl ishes t h a t seed sett ingof c a s t r a t e d 
flowers l e f t alone lags considerably b e h i n d t ha t of n o n cas t ra ted a n d non 
isolated f lowers . R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) in t h e i r exper iments o u t of 
40 gooseberry variet ies examined f o u n d only nine t o be self-fertile. As a 
result of t h e i r s tudy t h e s e au thors s t a t e t h e gooseberry var ie t ies b e h a v e very 
d i f fe ren t ly as to biology of f lowering. According t o t h e i r experience larger 
yields can be obta ined w i t h cross pol l ina t ion . B U L L M A N N ( 1 9 6 1 ) f u r t h e r s t a tes 
t h a t in r e spec t of fe r t i l i za t ion conditions t h e gooseberry var ie t ies behave differ-
ent ly ; a m o n g t h e m t h e r e a re largely self-fert i l izing ones . Referr ing to a n o the r 
au thor he ment ions t h a t b y cross po l l ina t ion the w e i g h t of the f ru i t c a n be 
subs tan t i a l ly increased. H e also found in some var ie t ies degenera ted a n d phy-
siologically female f lowers the an the r s of which h a d n o t produced pol len. 
L O G I N Y C H E V A ( 1 9 5 0 , 1 9 5 8 ) for the gooseber ry var ie t ies examined es tab l i shes 
t h a t the degree of self-fer t i l izat ion is v a r i a b l e according t o varieties. I n some 
variet ies cross pol l inat ion has not r e su l t ed in be t t e r seed sett ing, so these , 
according t o t h e au tho r , c a n be p lan ted also by t h e m s e l v e s . To ob ta in h igher 
seed s e t t i ng she still cons iders mixed p l an t ing as i m p o r t a n t . 
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In 1964 as t o the newly i n c l u d e d two va r i e t i e s for Perle der Mark t he " B " 
t e s t gave a h i g h e r fer t i l izat ion (41 — 97 per cen t ) than t h e " B L " test (26 — 58 
p e r cent) while f o r Grüne Kugel t h e opposite w a s found ( " B " — 26.53 per c e n t , 
" B j " — 74.34 p e r cent.) 
" C " t e s t s conducted w i t h gooseberry h a v e d e m o n s t r a t e d the in ju r ious 
e f f ec t of c a s t r a t i o n more d e f i n i t e l y t h a n in a n y other b e r r y , t o which p o i n t s 
t h e 2 to 25 per c e n t fall of t h e m e a n da ta , t a k i n g the " B " t e s t s as a basis. 
In our op in ion par t ly t h e same fac t is po in ted out a l so b y the resu l t s 
o b t a i n e d for t h e crosses of t h e variet ies a m o n g each o t h e r . T h e " A " t e s t s , 
however , u n d o u b t e d l y prove t h e e x t r a o r d i n a r y impor tance of t h e foreign pol len 
because seed s e t t i n g is 30 — 50 p e r cent h igher t h a n in the " B " tes ts . The " D " 
t e s t s do not s h o w this so convinc ing ly . 
According t o the " D " t e s t s the q u e s t i o n of the co mb in a t i o n s a m o n g 
var ie t ies r e m a i n s par t ly open even af te r t h e examina t ions , since the f i v e 
var ie t ies s t u d i e d cannot a n s w e r all ques t ions . 




Perle der Mark 
Grüne Kugel 
X Hőning legkorábbi 
X Szentendrei fehér 
X Zöld óriás 
X Zöld óriás 
X Zöld óriás 
X Zöld óriás 
X Szentendrei fehér 
Though t h e "Р/с" tests s h o w t h a t f r o m t h e ten var ie t i es examined f i v e 
(Crown Bob, Grüne Hansa, Honing legkorábbi, Szentendrei fehér, Zöld óriás) 
h a v e been f o u n d t o incline to p a r t h e n o c a r p y , y e t this , occur red , in the m a j o r i t y 
of cases, bu t i n one year. Only t h e resul t o b t a i n e d with the v a r i e t y Zöld óriás 
i n th ree consecu t ive years is convinc ing . I n a p a r t of the p a r t h e n o c a r p i c f r u i t s 
a sl ight n u m b e r of developed seeds has been f o u n d which p o i n t s to apomixis 
(F ig . 3 - 4 ) . 
The p a r t h e n o c a r p i c inc l ina t ion in gooseber ry has been obse rved by m a n y 
a u t h o r s , so e.g. T Ó T H ( 1 9 5 9 ) d e m o n s t r a t e s t h a t fo r f ru i t s e t t i ng wi thou t fer t i l i -
z a t i o n in gooseber ry varietal i nc l ina t ion is necessa ry , bu t in t h e fac t t h a t t h i s 
inc l ina t ion a p p e a r s in one y e a r more s t rongly t h a n in the o t h e r he f inds t h e 
ro le of the w e a t h e r to be an i m p o r t a n t f a c t o r . H e refers as a n example to t h e 
va r i ab l e i nc l ina t ion of the v a r i e t y Zöld óriás, in contrast t o o u r own examina -
t i o n s in which th i s var ie ty cons i s ten t ly e x h i b i t e d the p a r t h e n o c a r p i c h a b i t 
whi le suppor t ing t h e apomixical t r e n d in Zöld óriás when s t a t i n g t h a t the f r u i t s 
t h u s obtained w e r e full of seeds. PORPACZY ( 1 9 6 2 ) also es tab l i shed the pa r theno -
ca rp i c inc l ina t ion of gooseberry . 
In foreign l i t e ra ture R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) d iscuss the pa r theno -
ca rp ic t rend w i t h gooseberry a n d consider several var ie t ies as highly sus-
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ceptible , such as Grüne Flaschenbeere and Rote Triumphbeere. These a u t h o r s 
r e fe r to E W E R T ( 1 9 0 6 ) who as early as b e f o r e 1 9 0 6 d i s cove red this t r e n d in 
some gooseberry varieties. 
Conclusions 
Strawberry 
The 24 s t r awber ry v a r i e t i e s examined are self-fer t i l iz ing. Poorly self-
fert i l izing are t h e variet ies w i t h female f lowers Laxton's Royal Sovereign, 
Wonderful, Mieze Schindler. V e r y readily self-fert i l izing ( b e t w e e n 70 a n d 100 
pe r cent) are Senga Sengana, Regina Früheste, Surprise des Halles, Afrika, 
Huxley. 
In open pol l inat ion t h e r e su l t of f ru i t s e t t i ng has b e e n 20 to 50 per c e n t 
h igher p rov ing pol l inat ing var ie t ies are necessary. 
In our t e s t s the fo l lowing combina t ions have p roved t o be good. 
For Eszterházai korai. Madame Moutot, Souvenir de Charles Machiroux. 
For Madame Moutot: Afrika, Eszterházai korai, Senga Sengana, Surprise 
des Halles, Souvenir de Charles Machiroux. 
Eszterházai korai is a good source of po l l en for the v a r i e t i e s Afrika, Mieze 
Schindler, Senga Sengana, Surprise des Halles, Regina Früheste, Souvenir de 
Charles Machiroux. 
Madame Moutot is a good pollen source fo r the va r i e t i e s Regina Früheste, 
Senga Sengana, Surprise des Halles, Poznaja iz Zagorja. 
The fol lowing var ie t ies excelled wi th a p a r t h e n o c a r p i c t rend : Senga 
Sengana, Afrika, Eszterházai export, Hansa, i n which this t r e n d appeared as a 
c o n s t a n t v a r i e t a l fea ture . I n o the r var ie t ies this inc l ina t ion is comple te ly 
missing or on ly appears in s o m e years to a low percen tage . 
Gooseberry 
The self-ferti l izing a b i l i t y of the 10 gooseberry v a r i e t i e s examined is 
v e r y var iable . 
Prac t ica l ly self sterile va r i e t i e s with 1 — 5 per cent f r u i t se t t ing are Ho-
ning legkorábbi, Szentendrei fehér and Szentendrei piros. 
Poorly self-fert i l izing (5 — 20 per cent ) Grown Bob, Grüne Hansa a n d 
Triumphant. 
Medium self ing (20—35 pe r cent): Winhams Industry a n d Grüne Kugel. 
Readi ly se l f ing (35 — 50 p e r cent): Perle der Mark. 
Very well self-fert i l izing (above 50 p e r cent ) : Zöld óriás. 
Open pol l ina t ion has r e s u l t e d in a 30 — 50 per cent h i g h e r fer t i l iza t ion . 
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In t h e combina t ion a m o n g var ie t ies Zöld óriás, Szentendrei fehér and 
Höning legkorábbi have p r o v e d to be the b e s t pol l inat ing var ie t ies . 
In t h e var ie t ies e x a m i n e d also a pa r thenoca rp i c t r e n d can be d e m o n -
s t r a t ed , in Zöld óriás cons i s t en t ly while in o the r variet ies i n some years . 
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RESEARCH WORK ON HYBRID WHEAT 
AT MARTONVÁSÁR* 
B y 
E . R A J K I , S . R A J K I 
AGRICULTURAL R E S E A R C H INSTITUTE OF T H E HUNGARIAN 
ACADEMY O F SCIENCES, MARTONVÁSÁR 
After d e t a i l e d l i terary e x p o u n d i n g , the a u t h o r s submi t t h e r e s u l t s gained in 
t h e i r i nves t iga t ions on 1. the c y t o p l a s m i c male s t e r i l i t y and fe r t i l i ty r e s t o r i n g genet ic 
s y s t e m s , 2. t h e e f f e c t of heterosis a n d 3. the f lowering-biological p r o b l e m s of growing 
h y b r i d whea t seed . 
Several cy top lasmica l ly m a l e s ter i le and r e s t o r e r sources h a v e p roved to be 
e q u a l l y s table a n d eff icient in g r e e n - h o u s e and in f i e ld genera t ions . 
Depend ing on the sub-l ines se lec ted f rom t h e r e s t o r e r source, o n t h e whea t var i -
e t i es to be t u r n e d in to restorers a n d o n the b io types se lected in va r i e t i e s , respect ive ly , 
t h e eff ic iency of t h e restorer m i g h t b e d i f ferent . 
The o b s e r v a t i o n s made o n t h e d iameter of t h e fert i le and s t e r i l e pollens, t h e 
shr ivel l ing of t h e cy top lasm of t h e s ter i le pollens as well as on c h a n g e s in the i r colour 
a n d fo rm d e t e r m i n e d in the course of deve lopmen t , m i g h t claim a t t e n t i o n f r o m the po in t 
of view of po l l en-examin ing m e t h o d o l o g y . 
In e x a m i n a t i o n s conce rn ing combining a b i l i t y carried o u t in t w o spacings 
(10 X 5 and 10 X 10 cm) and f o u r series, when c o m p a r e d wi th t h e b e t t e r s t a n d a r d , 
one c o m b i n a t i o n (Y X X ) in F , h a s showed an espec ia l ly considerable he teros is ef fect . 
T h e pa ren t va r i e t i e s sown of th is c o m b i n a t i o n are f o r t h e t ime being M s Y 3 a n d Rf X3. 
On the bas i s of mainly ea r l i e r publ ica t ions (RAJKI, E . 1960, 1961a, 1961b, 
1962a, 1962b, 1962c) t h e au tho r s s u m m a r i z e the r e s u l t s of f lowering b io log ica l invest iga-
t i o n s carried o u t a t M a r t o n v á s á r t h a t could be of use in growing h y b r i d w h e a t seed. 
I . 
I n t h e case of w h e a t with b i s e x u a l flower •— similarly to s o r g h u m , — no 
h y b r i d seed can be produced on commerc ia l scale b y way of m a n u a l emascu-
l a t ion (and wind poll inat ion) . H o w e v e r , the p r ac t i ca l ut i l izat ion of heterosis 
i.e. t h e economical p roduc t ion of h y b r i d wheat c a n be accompl ished in posses-
sion of male s ter i le , sterility m a i n t a i n i n g and fe r t i l i ty r e s to r ing genetical 
m e c h a n i s m s . T o d a y th i s can be cons idered real ized mainly as a r e su l t of some 
J a p a n e s e and A m e r i c a n inves t iga t ions . 
I n t h e inhe r i t ance of the t y p e of male s t e r i l i ty t h a t can h e used for t h e 
p u r p o s e , essential role is ascribed t o t h e cy top lasm, therefore t h i s k i n d of male 
s t e r i l i ty is called cytoplasmic . Accord ing to B A H N (1964) i nhe r i t ance is cyto-
p l a smic if some p r o p e r t y of the m o t h e r plant can b e evinced u n c h a n g e d in t h e 
p rogen ies , and t h e u n i f o r m inhe r i t ance of the t r a i t might be es tab l i shed even 
* A lecture de l ive red at the 1 6 t h Mee t ing of t h e Associa t ion of t h e A u s t r i a n P l a n t 
B r e e d e r s in G u m p e n s t e i n (Austr ia) , on t h e 1st of December , 1965. 
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in t h e case of the change of the chromosome set . T h e cytoplasmic t r ans fe r of 
t r a i t s , t h u s the t r a n s f e r of male s te r i l i ty , too, is m u c h quicker t h a n in the case 
of inher i t ance a t t r i b u t e d to chromosomes because, — expressed in a f igura t ive 
w a y — only the nuc leus of one p l a n t , i.e. of t h a t we w a n t to t r a n s f o r m , must 
be subs t i t u t ed in t h e steri le cy top l a sm of the o t h e r p l a n t . 
1 . I t was K I H A R A ( 1 9 5 1 ) who f i r s t repor ted on the cy top lasmic male 
s ter i l i ty of whea t . S u b s t i t u t i n g t h e nucleus of hexap lo id whea t in Aegilops 
caudata L . , male steri le b u t female fer t i le wheat p l a n t s have developed. F U K A -
S A W A ( 1 9 5 3 , 1 9 5 5 ) s u b s t i t u t e d the nucleus of T. durum Desf. t o such Aegilo-
tricum the cy top lasm of which came f r o m Aegilops ovata L., t h u s producing 
ma le sterile p lan ts . 
W I L S O N R O S S (Fo r t Hays , Kansas , USA) s t a r t ed a h y b r i d wheat 
p roduc ing p r o g r a m m e in 1958 avai l ing themselves of the hexap lo id ovata-
t y p e cytoplasmic male sterile p l an t mater ia l . As sources for male s ter i l i ty and 
res tor ing fert i l i ty some o ther species of Triticum a n d Aegilops were used by 
t h e m ; the greates t success of these was shown b y T. timopheevi Z h u k . The 
f i r s t really promising s tab le male sterile hexaploid w h e a t strains were produced 
b y WILSON -Ross (1962b). 
S C H M I D T — J O H N S O N — M A A N ( 1 9 6 2 ) have c o n f i r m e d the s t ab i l i t y of the 
timopheevi-type male sterile sys t em, and r epor t ed on fert i l i ty res tora t ion 
isolated in a T. timopheevi Zhuk . X T. aestivum L . hybr id of fspr ing . In the 
a u t u m n of the same y e a r ( 1 9 6 2 ) W I L S O N who, in t h e meant ime h a d become a 
w h e a t breeder of D e K a l b Agr icu l tura l Association, repor ted on t h e discovery 
of an efficient male fe r t i l i ty res tor ing sys tem the source of which h a d also been 
T. timopheevi Z h u k . ( L I V E R S - H E Y N E , 1 9 6 3 ) . 
Principal ly , t h e real izat ion of a new possibi l i ty might be considered in 
t h e repor t of S A V C E N K O — LASTOVIC ( 1 9 6 4 ) . who s t a r t e d to search for cyto-
plasmical ly male steri les in the var ie t ies of T. aestivum L. in t h e y e a r 1959.  
I n 1960 t hey observed and isolated such male s ter i le plants t h a t , la ter on, 
p roved to be cy top lasmica l ly male sterile. Accord ing to recent in fo rmat ion 
( L U K Y A N E N K O , 1 9 6 5 ) S A V C E N K O L A S T O V I C have succeeded also in isolating 
t h e fer t i l i ty res torers in high-yielding aestivum var ie t ies . The isolation of 
ma le steriles in c o m m o n whea t var ie t ies can be exp la ined by t h e hypothesis 
la id down several t imes (Soó, 1 9 5 3 ; Z U K O V S K U , 1 9 6 4 ) according to which male 
s ter i l i ty is a n o r m a l p h e n o m e n o n : evolut ion f r o m t h e bisexual p l a n t to the 
un i sexua l one, f rom t h e unisexual t o t h e monoecious, a n d f rom t h e monoecious 
to t h e dioecious. 
The isolation of male steriles in aes t ivum var ie t i es is — para l le l with 
o the r isolating p rocedures being deal t with in Mar tonvásá r , t o o (RAJKI, 
1964). 
In the con tex t of male s ter i l i ty and pollen s te r i l i ty the r e p o r t of POLO-
V I N K I N A (1963) is w o r t h of a t t e n t i o n ; according to i t a t least 5 0 % fer t i le pollens 
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are requ i red for the dehiscence of t h e a n t h e r . In L U B I M O V A ' S op in ion ( 1 9 6 0 )  
the b u r s t i n g of an thers depends on t w o c i rcumstances : a) on the q u a n t i t y of 
fertile pollens and b) on meteorological condit ions p reva i l ing during f lower ing . 
At low a tmosphe r i c h u m i d i t y ( 3 0 — 3 5 % ) not even 6 0 — 6 5 % fe r t i le pollens 
are enough for the dehiscence of an the r s . On the o ther h a n d , in w a r m wea the r , 
at high a tmosphe r i c a n d soil humid i ty as much as 45 — 50% fertile po l l ens are 
suff ic ient fo r dehiscence. 
Accord ing to t h e s t a t emen t of P O D D U B N A Y A — A R N O L D I ( 1 9 6 0 ) the 
pollen be ing ve ry d i f fe ren t f rom the n o r m a l , is sterile a n d might ge t degener-
ated in t h e d i f ferent phases of its d e v e l o p m e n t . Meanwhi le the nuclei a n d the 
plasma shrivel led considerably , they pe r i sh gradually a n d the pollen becomes 
empty . 
I n t h e case of w h e a t for the p r a c t i c a l uti l ization of heterosis, be s ides the 
genetical mechan i sm of cytoplasmic m a l e sterility a n d of r e s t o r i n g male 
fer t i l i ty (1), t h e real iza t ion of at least t w o conditions is required (BORLAUG— 
ORTEGA e t al. , 1 9 6 4 ) : 2 . considerable heterosis e f fec t and 3 . a m e t h o d for 
producing hybr id w h e a t seed economical ly on large scale the e l a b o r a t i o n of 
which wou ld require t h e solution of q u i t e a series of f lowering-biological, 
sowing a n d other seed producing p rob lems . 
2. E v e r y whea t b reeder work ing with n u m e r o u s combina t ions may 
have o f t e n observed he teros is ( B O R L A U G ORTEGA et a l . , 1 9 6 4 ) . B R I G G L E ( 1 9 6 3 )  
in his rev iew wr i t ten on w h e a t heterosis , refers to 22 a u t h o r s (FREEMAN, 1919;  
G R I F F E E , 1 9 2 1 ; S A X , 1 9 2 1 ; CLARK H O O K E R , 1 9 2 6 ; B O S E N Q U I S T , 1 9 3 1 ;  
E N G L E D O W P A L , 1 9 3 4 ; K U C U M O V , 1 9 3 7 ; P A L — N E K - A L A M , 1 9 3 8 ; H A R R I N G -
TON, 1 9 4 0 ; M E L N I C E N K O — T R E G U B E N K O 1 9 4 0 ; G R A N H A L L , 1 9 4 3 ; V A R E N I C A , 
1 9 4 6 ; B O Y C E , 1 9 4 8 ; P A L M E R , 1 9 5 2 ; P O U S H C U K , 1 9 5 7 ; C H O - C H I A N G , 1 9 5 7 ;  
S K U R I G I N A , 1 9 5 8 ; S I K K A J A I N — P A R M A R , 1 9 5 9 ; G A N D H I UMA M E N O N e t a l . , 
1 9 6 1 ; L U P T O N , 1 9 6 1 ; S T U B E R — J O H N S O N — S C H M I D T , 1 9 6 2 ; S C H M I D T — J O H N S O N 
— M A A N , 1 9 6 2 ) * . These s tud ies as well as t h e s t a t e m e n t s of BRIGGLE — D A U M -
S T E V E N S ( 1 9 6 4 ) , K R O N S T A D T — F O O T E ( 1 9 6 4 ) , K N O T T ( 1 9 6 5 ) a n d S H E B E S K I 
( 1 9 6 5 ) i s sued since t h e publ icat ion of t h e review are of limited v a l u e concern-
ing the i r appl icabi l i ty in practice. I n m a n y a case t h e y refer to t h e heterosis 
appear ing in p lan t -he igh t , m a t u r i t y , i n t h e tillering capaci ty , g r a in size, the 
weight of p l an t -pa r t s a b o v e the s u r f a c e of the e a r t h , and only a f e w refer 
to the en t i r e crop. The m a j o r i t y of t h e publ ica t ions a r e based on e x a m i n a t i o n s 
made w i t h a l imited n u m b e r of p l an t s a n d often u n d e r green-house condi t ions . 
Even in t h e case of f i e ld examina t ions , the da ta general ly refer t o certain 
rows of Fj^  p l an t s w i t h o u t repet i t ion, or t o exper iments set at few ser ies only. 
W i t h ful l knowledge of breeders ' observat ions a n d the results of examin-
ations concerning combin ing ability as well as of t h e f a c t tha t g r e a t va r ia t ion 
* T h e l i s t of r e f e r e n c e s in BRIGGLE'S r e v i e w (1963). 
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is f o u n d of t y p e s mul t ip ly ing a n d being m a i n t a i n e d by self-poll ination w i t h i n 
t h e Triticum g e n u s and its species , according t o B O R L A U G — O R T E G A et a l . 
( 1 9 6 4 ) , H E Y N E ( 1 9 6 5 ) and S H E B E S K I ( 1 9 6 5 ) t h e heterosis o b t a i n e d in the c o m -
b ina t i on of a g o o d hybr id w h e a t is a t least of s u c h a degree as c a n be observed 
w i t h maize or so rghum. 
3. In t h e op in ion of H E Y N E — L I V E R S (1964) any conclus ion referr ing t o 
t h e seed p r o d u c i n g of hybrid w h e a t , is to be cons idered as specu la t ion for t h e 
t i m e being. A t t h e same t ime t h e y remark t h a t in special l i t e r a t u r e qu i t e a 
ser ies of i sola ted f a c t s can be f o u n d referring t o t h e problem a n d these m i g h t 
r e n d e r fu r t he r s t ud i e s easier. 
Thus, w h e n examining o p e n flowering w i t h free pol l ina t ion , L E I G H T Y — 
S A N D O ( 1 9 2 4 ) h a v e found, u n d e r opt imum condi t ions , 5 % of flowers w i t h 
w h i c h the a n t h e r go t stuck w i t h i n the glumes. According to G O R I N ( 1 9 5 3 ) t h e 
r a t e of open f l o w e r i n g changes depending on t h e var ie ty . T h u s , in the case of 
Lutescens 62 t h e n u m b e r of o p e n flowering f l o w e r s was in t h e average of 3  
y e a r s ' obse rva t ion 8 0 . 2 — 9 5 . 3 % , while wi th Marquis this w a s 6 6 . 0 — 6 6 . 8 % .  
Simi la r data w e r e obtained on t h e open f l o w e r i n g of w h e a t b y P E R C I V A L 
( 1 9 2 1 ) , A B R A M O V A ( 1 9 5 0 ) a n d V O L O D I N ( 1 9 5 5 . ) 
According t o t h e examina t ions of C A H N ( 1 9 2 5 ) , T E R - A V A N E S Y A N ( 1 9 4 6 )  
a n d G O R I N ( 1 9 5 0 ) , t h e number of pollens t o be f o u n d in the a n t h e r s is a r o u n d 
1000. Of course, we should n o t disregard t h e f a c t tha t t h e m a j o r i t y of t h e 
a n t h e r s get gene ra l ly dehisced in t h e flower a l r e a d y , and p a r t of the pollens 
fa l l on the own s t i g m a . The inves t iga t ion of G O R I N ( 1 9 5 0 ) and P E R U N O V A ( 1 9 5 4 ) ,  
however , have p r o v e d tha t immed ia t e ly a f t e r t h e dehiscence of the an the r s , 
on ly an average of 1 0 0 — 2 0 0 po l lens can be c o u n t e d on the p is t i l s . This shows 
t h a t on the p r o t r u d i n g of the a n t h e r s , the m a j o r i t y of the pol lens get into t h e 
open . 
I n the case of plants w i th emascula ted f l o w e r s exposed t o free (wind)-
pol l inat ion and b e i n g 10, 25 a n d 75 m far f r o m the pollen supp ly ing w h e a t 
f i e ld windward S O R O K I N (1940) h a s obtained — according t o t h e distance in 
ques t ion — 6 5 . 6 % , 65.2% a n d 3 6 % of seed s e t t i n g . W I L S O N — R o s s (1962a) 
h a d t h e plants r e m o v e d from w i n t e r wheat f i e l d s in strips b e i n g 15, 10 and 5 
f e e t broad, and in spring t hey p laced here m a l e sterile p l an t s t h a t had been 
pre-ra ised in p o t s . A t the high f lower ing of t h e pol l inator p l a n t s the average 
seed set t ing on t h e male sterile p l a n t s was 7 1 % , a n d the d i s t ance between t h e 
m a l e sterile and po l l ina tor p l a n t s — within t h e d is tances e x a m i n e d , — caused 
b u t insignif icant differences in seed set t ing. 
When e x a m i n i n g the fer t i l iz ing capaci ty, N O S A T O V S K I J (1950) found t h a t 
in general the p i s t i l got fertilized u n t i l the 8 th d a y , however, t h e percentage of 
seed sett ing cons iderab ly dec reased from t h e 3 — 4 t h day on . The da ta of 
P E R U N O V A (1954) a n d S Á R I C (1957) also prove t h e relatively l o n g viabil i ty of 
t h e pistil . 
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As to the fer t i l iz ing c a p a c i t y of the po l len , i n f o r m a t i o n in this f i e l d 
m i g h t be c o n t r i b u t e d to by t h e d a t a of K U L B I J ( 1 9 5 9 ) according to which u n d e r 
f ie ld exper iment condi t ions in t h e anthers g a t h e r e d for a r t i f i c i a l pol l ina t ion , 
t h e pollen loses i t s ferti l izing capac i ty in 15 — 20 minutes . 
I n the i n t e r e s t of enhanc ing the economica l p roduc t ion and u t i l i za t ion 
of hyb r id whea t seed, Amer ican hybr id w h e a t breeders are g rea t ly conce rned 
in t h e possibilities of d iminishing the seeding r a t e s . B O R L A U G — O R T E G A e t a l . 
(1964) establish t h a t for the t i m e being the r a t e s in wheat seeds are the 6 — 12-
fold of those of ma ize , and 10—40-fold of t hose in sorghum. T h e y are conv inced 
t h a t when using good-qual i ty seed, the ra te of seeding used b y most f a r m e r s , 
could be decreased t o the half w i t h o u t a f f ec t i ng yield adve r se ly . Fu r the r f e a -
sibilities for d iminish ing the seeding rate m i g h t be brought a b o u t by a p p l y i n g 
m o d e r n me thods for the p r e p a r a t i o n of soil, as well as u p - t o - d a t e fer t i l iz ing, 
weed control a n d i r r igat ion m e t h o d s and, l a s t b u t not least , t h e i m p r o v e m e n t 
in design of w h e a t grain dri l ls . 
The most i m p o r t a n t resu l t s now ava i l ab le in the t h r e e f ields of h y b r i d 
w h e a t inves t iga t ion being discussed in this p a p e r , have recen t ly been summar i z -
ed in a review (RAJKI, 1965). N o w we are going t o submit — in t h e three s y s t e m -
at ica l divisions a l r eady m e n t i o n e d , — t h e resu l t s ob ta ined in hybrid w h e a t 
inves t iga t ions ca r r ied out a t Mar tonvásá r , whi le the results a l r eady pub l i shed 
will be only r e fe r red to. 
I I . 
1. We h a v e carr ied out exper iments w i t h timopheevi-, caudata- and ovata-
t y p e male steriles p roduced in win te r and s p r i n g aestivum a n d durum v a r i e t i e s 
as well as male steri les i so la ted in aestivum variet ies. T h i s gives a l t o g e t h e r 
e igh t controlled ma le sterile sources . The source of all the t h r e e ferti l i ty r e s t o r -
ers used was T. timopheevi Z h u k . , of these a WILSON-type res torer of s t e r i l e 
cy top lasm being examined in t h e first p l ace . 
Since u n d e r our condi t ions only the m a l e steriles and res torers p r o d u c e d 
in win te r whea t m i g h t prac t ica l ly be of i m p o r t a n c e , the p l a n t ma te r i a l is t r e a t e d 
accordingly. W i t h the aid of ou r green-houses and the wel l -known v e r n a l i -
za t ion t echn ique , we manage t o raise two genera t ions yea r ly . I n the f i r s t case , 
we sow in a u t u m n vernalized seeds in pots a n d keep t h e m i n the open, wh i l e 
f r o m the middle of November , in green-houses being h e a t e d and ar t i f ic ia l ly 
i l lumina ted ; t he se are ha rve s t ed in J a n u a r y . I n the second case the ve rna l i zed 
seed is sown in t h e field d i rec t ly and as e a r l y as weather condit ions m a k e i t 
possible, — genera l ly in the second half of M a r c h . The second p lan t g e n e r a t i o n 
is ha rves ted in t h e f i rs t ha l f J u l y . 
For l a b o r a t o r y pollen examina t ions t h e f lowers of t h e p l a n t s are e m a s c u -
l a t ed and the r e m o v e d an the r s a re fixed in C A R N O Y I . for 8 —12 hours. O u t w a s h 
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is per formed w i t h 80% a lcohol , then up t o t h e t ime of s t a i n i n g and e x a m i n a t i o n 
respect ively, t h e anthers a r e kept in 7 0 % alcohol. S t a i n i n g and e x a m i n a t i o n 
are carried o u t on slides. A f e w drops of c a r m i n e acetic ac id are d r ipped on the 
slide and t h e an thers p u t i n this. In t h r e e repet i t ions p e r ear, 3 — 3 a n t h e r s 
are placed p e r p repa ra t ion on one slide. T h e n they a re covered w i th a cover 
glass and s q u a s h e d by s l igh t pressure. D u r i n g staining t h e p repa ra t ion is not 
decocted, i n s t e a d we app ly t h e long- las t ing method of s t a in ing . In one p repa r -
at ion the n u m b e r of sterile a n d fertile po l l ens are es tab l i shed in 10 v i sua l f ie lds . 
The e x a m i n a t i o n s are ca r r ied out with a Leitz—Ortholux microscope in 15 X 10 
magnify ing. 
Fer t i le pollens are considered w h a t , in spite of be ing s o m e w h a t oval, 
differ bu t l i t t l e f rom the c i rcu la r form, ge t s t a ined br ight p i n k and a f t e r s t a in ing 
their c y t o p l a s m shows f ine granula r s t r u c t u r e when be ing examined in a micro-
scope of n o r m a l light (F ig . 1). 
Sterile pol lens are cal led what are d e f o r m e d and g e t s tained o n l y a l i t t le 
or not a t all a n d when e x a m i n e d in a no rmal - l igh t microscope , the c y t o p l a s m 
does not s h o w f ine -granu la r s t ruc ture (F ig . 2). 
Bo th w i t h the male steri le and r e s t o r e r sources t h e stabi l i ty of male 
sterility a n d fer t i l i ty r e s t o r a t i o n and t h e efficiency of t he se mechan i sms are 
examined. 
a) I n o r d e r to es tab l i sh the s t ab i l i t y of male s t e r i l i t y , the A-l ines (cyto-
plasmically m a l e sterile sources) are con t inuous ly back-crossed wi th D-lines 
(normal v a r i e t y , recurrent p a r t n e r t h a t m a i n t a i n s male s ter i l i ty and does not 
restore male fer t i l i ty) . T h e ea r s of p l an t s ra ised f rom seeds thus o b t a i n e d are 
isolated, f r o m other ears of t h e same p l a n t an thers are g a t h e r e d wi th t h e pur-
pose of e s t ab l i sh ing the r a t e of male s t e r i l i t y and pollen s ter i l i ty , r e spec t ive ly . 
The s tabi l i ty of male s te r i l i ty is concluded b y seed s e t t i n g observed in i so la ted 
ears and b y t h e ra te of po l len sterili ty, t h e l a t t e r being es tabl ished b y t h e car-
mine acetic ac id quick m e t h o d described above. 
Both i n green-house a n d field gene ra t i ons the caudata-type A^line has 
proved to b e per fec t ly ma le sterile (in i so l a t ed ears 0 seed setting) a n d pollen 
sterile ( 1 0 0 % sterile pollen), however, i n А
г
 X B1 seed se t t ing is v e r y poor . 
3 Timopheevi-type Д - l i n e s (A4-, A5 a n d A7-lines) p r o v e d to be ma le steri le 
wi th which in green house t h e percentage of sterile po l lens was 82, 89 a n d 95, 
while in t h e f i e ld generat ion th i s was 96, 95 and 85. W i t h the field g e n e r a t i o n 
in 1 — 1 ear 1 — 1 grain deve loped in t h e case of 2 timopheevi-tytpe A- l ines (A2-
and Ад-lines), as well as in t h e ovata-type durum A 6 - l ine . The ra te of pollen 
ster i l i ty w i t h these lines w a s in the s equence of e n u m e r a t i o n 78, 96, a n d 6 1 % 
in the g reen-house genera t ion and 93, 82 a n d 89% in t h e field. 
When p roduc ing in t h e green-house H 8 - l ine isolated in the Bez. 1 v a r i e t y , 
no grains deve loped in t h e i so la ted ears t h o u g h the r a t e of pollen s te r i l i ty was 
only 31%. I t is a fact , on t h e o the r hand , t h a t the pollens de termined as fe r t i le , 
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Fig. 1. Fert i le pollen. Bez. 1. 40-fold a p o c h r o m a t lens, 4-fold Huygens-ocular (Original) 
Fig. 2. Sterile pollen. A,- l ine . 40-fold a p o c h r o m a t lens, 4-fold Huygens-ocular (Original) 
were plasmolized to a h igh degree. U n d e r field e x p e r i m e n t a l condi t ions , how-
ever , in t h e isolated ears of the H 8 - l ine 17 grains deve loped on an average and 
t h e r a t e of sterile pol lens was also only 15. 
b) The eff ic iency of steri l i ty mechanisms w a s s tudied in t h e course of 
t u r n i n g winter w h e a t s in to male s ter i le both in green-house and f ield-genera-
t ions ; these had been in i t ia ted in var ie t ies being inc luded into examina t ions 
concern ing combining abil i ty. 
I n the caudata-type ^%-line X Fert. 293 ВС p r o g r a m we h a v e obtained 
s tab le Ms Fert. 293 p l a n t s (in i so la ted ears 0 seed s e t t i n g and 1 0 0 % t h e sterile 
pollen), however, he re too, the seed-se t t ing of A1 X Fert. 293 is v e r y poor. 
Of the s ter i l i ty mechanisms of timopheevi-type t h e A2-, A3- Ab- and A7-
lines p roved to be v e r y efficient . T h u s , e.g. in the case of Ms Bez. I1, Ms Fert. 
293х, Ms Mir. 808х a n d Ms Sk. 3bx p l a n t s produced w i t h the H2-line t h e average 
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pe rcen tage of sterile pollens was 91 (84 — 97) in t h e green-house; i n the field 
genera t ions of Ms Bez. P, Ms Fert. 2932, Ms Mir. 8082 and Ms Sk. 3b2 plants 
this w a s 93 (89—94), while in i so la t ed ears not a single grain developed . 
I n t h e isolated ears of p l an t s ob ta ined f r o m t h e crossing of timoplieevi-
t ype A-l ines with ce r t a in variet ies, a considerable n u m b e r of g r a in developed 
and t h e ra t io of fe r t i l e pollens was also high. T h e examina t ion of this plant 
m a t e r i a l is also u n d e r way. 
I t should be n o t e d t ha t the d a t a submi t t ed concerning t h e s tab i l i ty and 
ef f ic iency of male s te r i l i ty , refer t o t h e 1965 inves t iga t ions and in t h e i r tendency 
t hey agree with t h o s e of the p r e v i o u s year. 
c ) The da ta t o b e submi t ted o n t h e stabi l i ty a n d efficiency of t h e restorer, 
refer t o a WILSON-type restorer of sterile c y t o p l a s m (R^-line). 
I n t h e examined R^-line, f r o m generat ion t o generat ion, such plants 
and subl ines , respect ively , are se lec ted in which pollen fer t i l i ty is high and 
the g ra in /ea r value is t h e greatest . As a result of selection in t h e Rw-l ine, the 
6 3 % pol len fert i l i ty va lue found in t h e field genera t ion of 1964 changes to 
be 7 4 % in the 1965 green-house gene ra t ion , and t o 8 1 % in the f ie ld generat ion. 
This r ender s it possible to select sub-lines f r o m Rw-line be ing m o r e stable 
and ef f ic ien t t h a n t h e original one . 
d ) The eff ic iency of fer t i l i ty res to r ing m e c h a n i s m is being s t ud i ed in the 
course of turn ing ce r t a in winter w h e a t varieties t o restorer. 
Depend ing on t h e sub-lines selected in t h e Rw line and on t h e wheat 
var ie t ies t o be changed into res torer as well as on t h e selected b i o t y p e s of the 
same var ie t ies , t he r a t e of pollen f e r t i l i t y and seed set t ing migh t be different 
wi th t h e p lants of t h e ВС genera t ions . This is p r o v e d by the d a t a of Table 1. 
Table 1 
Pollen fertility and seed setting when turning to restorer 
Combinat ion 
% of fe r t i l e pollens Seed setting 
Ser. 
No. 
I n t h e 
p l a n t used 
of R w - l ine , 
1964 
F „ in t h e 
greenhouse, 
1965 
BC„ in t h e f ie ld , 1965 
X 
Ext reme va lues 
in ears Grain/ear 
1. Rw- 19— 5 X Mir. 808- 27 86 64 57 18—90 8 
2 . Rw - 19- 7 X Mir. 808- 27 86 74 82 65—94 22 
3. Rw- 35— 5 X Fert. 293- -25 — 65 86 78—90 29 
4. 35- 6 X Mir. 808- -20 — 68 35 1—86 13 
I n combina t ions 1 and 2 t h e d i f fe rent ears of a single p l a n t served as 
res to re r , while the r ecur ren t p a r t n e r in both cases was Mir 808—27. Viz., 
po l l ina t ion was carr ied out with a n t h e r s obtained f r o m a single ea r of a plant of 
the v a r i e t y Mir. 808. A n d yet , t he seemingly min ima l difference in t h e restorer 
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was enough for gaining ve ry d ivergent pollen fer t i l i ty and seed sett ing v a l u e s 
in t h e p lan t s of t h e BC1 genera t ion . 
I n combina t ions 3 a n d 4 there was a g a i n a seemingly sl ight d i f ference 
being ident ica l w i th the p rev ious one, b e t w e e n the restorers . Here , however , 
as recur ren t p a r t n e r s d i f fe ren t variet ies s e r v e d : the Fert. 293 and Mir. 808. 
Thus , essential ly i t is the l a t t e r point t h a t gives an e x p l a n a t i o n for f i n d i n g 
the best pollen fer t i l i ty and seed sett ing v a l u e s in the p l a n t s of Rf Fert. 2032 
of t h e four e x a m i n e d cross-progenies in t h e combinat ion . A t t h e same t ime in 
t h e case of t h e p l an t s of Rf Mir. 808'1 the v a l u e s ment ioned were the least of 
t h e 8 cross-progenies examined in the combina t ion . 
I t is n o t e w o r t h y t h a t in F x , under green-house condi t ions , the values of 
pollen fer t i l i ty h a v e not cons iderably differed f r o m one a n o t h e r in either of t h e 
combina t ion-pa i r s . 
I t is in t e res t ing to c o m p a r e the pollen fer t i l i ty va lues of Rf Fert. 2932 
(Table 1, comb. 3) and of Rf Mir. 8082 (Table 1, comb. 2) w i t h the pollen f e r -
t i l i ty values of some B-lines viz. , variet ies submi t t ed in T a b l e 2. As can b e 
Table 2 
Pollen fertility and seed setting in B-lines, 1964/1965 
Per cent of fer t i le 
pol lená Seed se t t ing 





values G r a i n / E a r 
B2—line  85 7 9 - 9 0 87 8 6 - 9 0 25 
В —line  
4 
72 62—87 87 8 3 - 9 3 27 
Table 3 
Diameter of the fertile and sterile pollens of the A- and B-lines 
A-lines 
Diameter of 
B- l ines 
Diameter of 
Ferti le Steri le F e r t i l e Sterile 
pollens pollens 
A 2 -hne  45.90*** 44.71*** B 2 - l ine 57.55+++ 49.56 
A -line  
5 
47.94*** 45.65 B 5 - l ine 51.68+++ 47.94 
A -line  
•7 
46.92*** 46.41*** B 7 - l ine 53.89+ 50.83 
* indicates t h e significance be tween the d i a m e t e r s of sterile po l l ens in the A- a n d 
B-lines, a n d of fer t i le pollens in t h e A- and B-l ines . 
1
 indica tes t he significance b e t w e e n the d i ame te r s of the fertile a n d sterile pollens of t h e 
A-Iines as well as t hose of B-lines 
*** or +++ a t t h e level P = 0.01. 
* or + a t t h e level P = 0.05. 
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seen f r o m t h e data , t h e r e is no considerable difference in the pollen f e r t i l i t y 
values s u b m i t t e d . The s a m e refers to t h e pollen p r epa ra t i ons , too (cf . Figs. 
Fig. 3. F e r t i l e pollen. Rf F e r t . 293 1 . 40-fold a p o c h r o m a t lens, 4 - fo ld Huygens-ocu la r (Or ig ina l ) 
W e h a v e to men t ion a t the same t i m e t ha t in t h e examined B-l ine the re 
is a g rea te r difference b e t w e e n the f ield - a n d green-house pollen f e r t i l i t y and 
sterility v a l u e s respect ively , (pollen s t e r i l i ty is more expressed unde r green-
house condi t ions) t h a n in the A-lines. 
e) H e r e we want t o m e n t i o n cer ta in methodological s t a tements on pollen 
analysis. 
The d iamete r of t h e fer t i le and s ter i le pollens in A- and B-lines is shown 
in Table 3. T h e data of t h e Table show t h a t concerning t h e diameter, no signi-
f icant d i f fe rence can be es tabl ished b e t w e e n the fer t i le a n d sterile po l lens of 
the A-lines. On the o ther h a n d , between t h e diameter of t h e fertile a n d sterile 
pollen in t h e B-lines t h e di f ference is s ign i f ican t at t he d i f f e ren t levels of p rob-
ability s h o w n in the T a b l e t o the a d v a n t a g e of the f e r t i l e pollens. 
W h e n comparing t h e fertile pollen of the A-lines t o those of B- l ines or, 
in ag reemen t with the f o r m e r , the sterile t o the sterile, — we might obse rve a 
s ignif icant difference b e t w e e n them a t t h e different levels of p robab i l i t y as 
shown in t h e Table. Viz. , t h e diameter of the fertile a n d the sterile po l len in 
the B-lines is s ignif icant ly greater t h a n t h a t of the f e r t i l e and sterile pollen 
of the A- l ines . 
The d iamete r of t h e pollens has b e e n established w i t h the aid of a Zeiss 
helical measu r ing ocular , wi th Zeiss—Lumipan microscope . 
W h e n examining t h e pollens we h a v e observed t h e shrivelling of the 
cytoplasm. This p h e n o m e n o n , as it is wel l -known, —- m i g h t be the e f f e c t of 
C A R N O Y I . f ix ing agent t h a t causes t h e cytoplasm to shrivel . 
I n t h e course of o u r pollen analyses , with those f o r m s , however, where 
we have f o u n d a lot of po l len with shr ivel led cy top l a sm, there was no seed 
3 and 1.) 
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se t t ing when pol l inat ion h a d been carried o u t w i th this po l len . This p h e n o m e -
non admi t s t h e conclusion t h a t t h e shrivelling in the c y t o p l a s m of the po l len 
migh t be b r o u g h t abou t not on ly under the f i x i n g effect of C A R N O Y I : the t r e n d 
to shrivelling is an ap t i tude of t h e pollen, a n d t h u s C A R N O Y I . only increases 
shrivelling (Fig. 4). 
Fig. 4. Shr ive l led sterile po l len ; t h e cy toplasm n o t displaying f i n e - g r a n u l a r s t r u c t u r e . 
Ms F e r t . 293 1 . 40-fold a p o c h r o m a t object ive , 4 - fo ld Huygens -ocu l a r (Original) 
W h e n t h e pollens of shrivel led p lasm are being s t a i n e d fur ther on b y 
way of hea t ing , e i ther no gene ra t ive nuclei a re found in s u c h pollens or t h e i r 
deve lopment h a s s topped in t h e init ial s tage, or again it m a y h a v e been accom-
plished abnorma l ly . 
W h e n r emov ing the a n t h e r s , an i n t e r e s t i ng p h e n o m e n o n could be ex-
per ienced: t h e pollen sac of t h e Л-lines is m u c h lighter in colour , being l i gh t 
yellowish-green t h u s dif fer ing f r o m the co lour of the R- l ines or var ie t i es . 
As to their size, t h e an thers a re smaller in t h e Л-lines, a n d i t often occurs 
t h a t an a n t h e r is missing in t h e flower. T h e s e light coloured anthers will n o t 
swell, do no t p r o t r u d e f rom t h e f lower at all. I n a later s tage of their deve lop-
m e n t the lower p a r t of those an the r s curl u p in a fork-like man n e r . 
2. I n order t o examine t h e combining ab i l i ty , we m a d e , in 1964, 11 cros-
sings pa r t ly w i th indigeneous a n d par t ly w i t h foreign w in t e r whea t var ie t i es , 
in 15 combina t ions . Only such winter w h e a t variet ies were crossed the l a rge -
scale growing of which can be carried out e f f ic ient ly under condit ions p reva i l -
ing in this c o u n t r y . 
Of the 15 combina t ions t h e r e was w i th 11 only direct crossing, wi th t w o 
of t h e m b o t h di rec t and rec iproca l crossings. According t o combina t ion we 
h a v e ob ta ined d i f ferent a m o u n t s of grains of w h e a t and d e p e n d i n g on the n u m -
ber of these, we applied two k i n d s of sowing m e t h o d in t h e 1965-year p e r f o r -
mance t r ia l . 
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X/Standord/ 
Y 
/X X Y/ 
o—o—o / У х X / 
Fig. 5. Some proper t ies of the parent variet ies and of t h e F x hybrids 
1. Yield of gra in /var ian t , g; 2. Product ive t i l lering, piece; 3. Gra in /ea r , piece; 4. Grain /main 
ear , piece; 5. W e i g h t of 1000 gra ins , g; 6. Weight of 1000 grains in t h e main ear, g; 7. Weight 
of grain/plant, g; 8. Weight of grain/main ear, g; 9. Weight of grain/secondary ear , g ; 10. 
Spikelet /main ear, piece; 11. Plant height , c m . 
a) I n f o u r series, in e a c h of which a l toge ther 320 seeds per c o m b i n a t i o n 
were sown in four rows w i t h a row space of 10 cm and a p l a n t space of 5 cm. 
There were 6 such combina t ions . 
b) I n f o u r series, a n d in four rows p e r series, a l t o g e t h e r 160 seeds were 
sown for each combina t ion a t 10 cm X Ю cm spacing. T h e r e were 10 such 
combinat ions of which 4 h a d already b e e n used in the f i r s t method of seeding, 
however, 160 seeds r e m a i n e d there over a f t e r sowing, a n d there were 6 cases 
when there was no suf f ic ien t seed for t h e f i r s t kind of sowing method. 
Seeding was a r ranged in rec tangula r lat t ice des ign . Together w i t h the 
F x hybrids t h e parents , t o o , were sown; a m o n g t h e m a r e the two s t a n d a r d 
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var ie t ies : Bez. 1 and Fert. 293. The expe r imen t , even in s ta t i s t ica l e v a l u t i o n , 
was reliable. 
There were several combina t ions t h a t h a v e cons iderab ly surpassed t h e 
s t a n d a r d s concerning grain y ie lds . The bes t combinat ion w i t h 10 X 10 s p a c i n g 
has produced a yield being b y 5 6 % higher as compared w i th t h e bet ter s t a n d a r d 
also sown in 10 X 10 spac ing . I t is w o r t h y of a t t en t ion t h a t the grain y ie ld 
of t h e combina t ion showing t h a t o u t s t a n d i n g heterosis e f f ec t with 10 X 10 
spacing, has surpassed b y 2 8 % the grain y ie ld of the b e t t e r s tandard f o u n d 
w i th 10 X 5 spacing, too. 
In Fig. 5 we d e m o n s t r a t e t h e proper t ies of the best combina t ion in d i r ec t 
a n d reciprocal crossings, t o g e t h e r with the p a r e n t s . One of t h e parents ( X ) w a s 
t h e be t te r s t a n d a r d . The y ie ld of the other p a r e n t var ie ty ( Y) surpassed a l i t t l e 
b u t not s ignif icant ly , t he y ie ld of the s t a n d a r d . 
W h e n compar ing t h e y ie ld da ta of t h e direct and reciprocal crossings 
a n d compar ing t h e m to t h e s t a n d a r d , it c a n be seen t h a t , i n general, t h e h y -
br ids produce h igher values. I n th ree p roper t i es : product ive t i l lering, n u m b e r of 
grains in t h e m a i n ear, and we igh t of 1000 gra ins , P = 0 .01 , also a s ign i f i can t 
difference a p p e a r e d be tween t h e s tandard a n d the hybr ids t o t h e a d v a n t a g e of 
t h e la t te r . 
Prac t ica l ly , also f rom t h e point of v iew of decreasing seeding r a t e , i t is 
promising t h a t parallel wi th t h e product ive t i l ler ing of t h e hyb r id s , the w e i g h t 
of 1000 grains also increases. 
I t is t o be observed t h a t t h e parent var ie t ies of t h e h y b r i d combina t ion 
described here a re for the t i m e being, sown in generat ions Ms Y3 and Bj X 3 . 
3. I n t h e f lowering-biological researches carried ou t a t Mar tonvásá r , i n 
t h e species T. aestivum L. considered to b e p r e d o m i n a n t l y a self-poll inating 
p l a n t , open f lower ing was establ ished to b e 82,4 — 9 8 % whi le in the species 
T. durum Desf . up to 1 0 0 % (RAJKI, E . 1960). 
In t h e case of emascu la ted wheat f l owers exposed t o f r e e (wind) po l l ina-
t ion , seed se t t i ng was b e t w e e n 63 .1—97% (RAJKI, E. 1961a) . These v a l u e s 
h a r d l y lag b e h i n d the seed s e t t i ng values not iced with w h e a t s wi thout a n y 
in te rvening (Table 4). The s t a t e m e n t accord ing to which w i th the inc rease 
Table 4 
Seed setting in the wheat Bánkuti 1201 in the case of 
various pollination methods 
Seed setting % 
Ser. No. Method of pollination 
1956 1957 
1. W i t h o u t emasculat ion or a n y other i n t e r v e n t i o n 
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of pol l inat ing days , the seed se t t ing p e r c e n t a g e increased propor t iona l ly , — is 
also w o r t h y of a t ten t ion (RAJKI, E. 1961a) . 
The v i ab i l i t y of the s t i g m a is also long , i.e. it is r e c e p t i v e to fer t i l iza t ion 
for a r a the r l ong t ime: a t M a r t o n v á s á r t h i s is generally a per iod of 6—13 d a y s 
depending on t h e weather . I n d r y and w a r m wea ther the r a t e of wheat f l ower ing 
is quicker t h a n a t the t i m e of a b u n d a n t rainfal l . Fe r t i l i za t ion might occur 
also in t h e f i r s t and last i .e . t h e eighth s t a g e of stigma deve lopmen t , howeve r , 
seed se t t ing is bes t if on t h e occasion of fer t i l iza t ion the s t i g m a is in t h e follow-
ing stages: 4 . ( the pistil is p r o t r u t e d well, t h e lobes a re developed) a n d 5. 
( the pistil lobes have got b e y o n d the g lumes , t h e ovary h a s increased consider-
ably) (RAJKI, E . 1961b). 
The deve lopment p rocess of the a n t h e r s , —similarly t o the s t igma, — is 
quicker in d r y t h a n in r a i n y weather s ince t h e p ro t rud ing of the a n t h e r s , as 
proved b y t h e relevant examina t ions , ge ts quicker in d r y a n d warm w e a t h e r . 
I t has also b e e n es tabl i shed t h a t the r a t e of seed s e t t i n g is de te rmined pri-
mari ly b y t h e deve lopmenta l conditions of t h e stigma because even if t h e fer t i l i -
zat ion is ca r r i ed out wi th pol lens of a n t h e r s being in d i f f e r e n t deve lopmenta l 
stages, — h ighes t seed s e t t i n g is always o b t a i n e d with a s t i g m a the deve lopment -
al stage of w h i c h is the m o s t advan tageous f o r fert i l izat ion. I t is to be m e n t i o n e d 
t h a t the t i m e of fer t i l izat ion is less with t h e pollens of t h e anthers t h a n w i th 
t h e s t igma (RAJKI, E . 1962b) . 
We h a v e also e x a m i n e d the role of t h e flowering t i m e s of mother p l a n t s 
and of po l l ina t ing plants , t h e coincidence of flowering in seed set t ing. I t has 
been es tab l i shed t ha t an i m p o r t a n t cond i t ion of good seed set t ing is t h a t the 
earing or f lower ing in the m o t h e r plants s h o u l d occur b y 1 — 2 days earl ier t h a n 
t h a t of t h e poll inators. I n th i s case t h e f lowers of m o t h e r plants h a v e been 
already open and ready t o accept pol len a t the t ime w h e n flowering on the 
main ears of t h e poll inator p lan t s begins (RAJKI, E . 1962b) . 
As to t h e impor tance of the q u a n t i t y of pollen in seed sett ing, t h e inves-
t igat ions ca r r ied out at M a r t o n v á s á r m i g h t offer some bas i s for i n f o r m a t i o n 
in this p r o b l e m . When r e m o v i n g one or t w o anthers f r o m the f lowers and , 
fu r the r , if pol l inat ion h a s b e e n per formed wi th one, t w o and three a n t h e r s , 
respect ively, t h e value of seed set t ing pe r cen t age has inc reased with t h e increas-
ing n u m b e r of anthers . I .e . t h e rate of seed se t t ing was h i g h e r when pol l ina t ion 
h a d been d o n e with the pol lens of three an the r s . I t has also been es tab l i shed 
t h a t by increas ing the n u m b e r of anthers on t h e occasion of pol l inat ion, n a m e l y , 
passing m o r e anthers on t h e stigma, t h e number of pol lens on t h e s t i g m a 
increases also in direct p r o p o t i o n , the r a t e of seed s e t t i n g will be h igher and 
t h e average weight of w h e a t grains also increases (RAJKI, E . 1962a). 
In t h e course of inves t iga t ion t h e r e were equa l ly advan tageous and 
d i sadvan tageous years for f lowering, po l l ina t ion and fer t i l iza t ion . There fo re , 
flowering biological da ta a n d s ta tements , respect ively, p r e sen t ed herein on t h e 
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basis of our previous publ ica t ions (wi th t h e except ion of only one T a b l e , t h a t 
of No. 4), are promis ing regarding t h e economical so lu t ion of growing hybr id 
whea t seeds. 
* 
W e w a n t to conclude the present r e p o r t with t h e idea previously sugges ted 
by B O R L A U G — O R T E G A e t al. ( 1 9 6 4 ) t h a t b y the rea l iza t ion of h y b r i d whea t , 
w h e a t v a r i e t y breeding will not become unnecessary . On t h e cont rary , successful 
hybr id w h e a t p r o g r a m in t h e long r u n canno t be imag ined wi thou t effect ive 
whea t v a r i e t y b reed ing . 
Therefore , a t Mar tonvásá r , besides t h e in tensive deve lopment of hybr id 
w h e a t inves t iga t ions t h e in tens i ty of w h e a t va r ie ty breeding t h a t h a s been 
going on for t en years , canno t decrease in the f u t u r e e i the r ; the f i r s t r esu l t of 
this work is our Mv 65—07 cand ida te for w h e a t v a r i e t y being a l ready inc luded 
in t h e s t a t e pe r fo rmance trials. 
Only be t t e r and b e t t e r whea t var ie t ies might serve as a basis of p roduc ing 
new h y b r i d combina t ions . Thus , t h e p roduc ing of h y b r i d whea t and t h e breed-
ing of w h e a t var ie t ies , will exist paral le l , in f u tu r e , too . 
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HONEY BEE ACTIVITY IN ALFALFA (MEDICAGO 
S ATI VA L.) POLLINATION IN HUNGARY* 
By 
Z . BŐJTÖS 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y 
O F S C I E N C E S , M A R T O N V Á S Á R 
T h e a c t i v i t y of h o n e y bees on f e r t i l i z a t i on a n d seed s e t t i n g was r e spec t ive ly 
examined in d i f f e r en t d i s t ances f r o m the h ives i n an area of 52 h e c t a r e s of f l o w e r i n g 
alfalfa f ie ld . T o es tab l i sh t h e t r i p p i n g e f fec t iv i ty of inexper ienced n e c t a r collecting y o u n g 
bees and t h a t of t h e expe r i enced older ones, f u r t h e r obse rva t ions t o o k place. 
C o m p a r e d w i t h the f a r t h e s t section v i s i t ed exclus ively b y wi ld bees the fe r t i l i za -
t ion and seed s e t t i ng was r e s p e c t i v e l y 34 and 35 p e r cen t higher in t w o sect ions whe re t h e 
largest n u m b e r of honey bees cou ld be obse rved . 
On a n ave rage of a b o u t 50 per cent of v i s i t e d f lowers are t r i p p e d b y young h o n e y 
bees i nexpe r i enced in n e c t a r col lec t ion . The t r i p p i n g e f fec t iv i ty of t h e older bees e x p e -
rienced in n e c t a r collection w a s 4—6 percen t . 
The great f l uc tua t i on of t h e seed yield of alfalfa, one of t h e most v a l u -
ab le forage crops, causes a ser ious problem all over the wor ld . As general ly 
k n o w n , the work of pol l inat ing insects is one of t h e most i m p o r t a n t fac tors of 
a successful a l fa l fa seed p r o d u c t i o n . The wild bee popula t ion is relat ively r i ch 
in H u n g a r y due t o d ry c l imat ic conditions of t h e count ry . T h u s , at f i rs t v i ew 
t h e na tu r a l pol l ina t ion and fer t i l iza t ion of a l fa l fa flowers seem t o be suff ic ient ly 
w a r r a n t e d . In sp i te of the f a c t a considerable increase of seed yield per u n i t -
a rea meets wi th difficult ies in which a not ins igni f icant p a r t is played b y t h e 
u n c e r t a i n t y of a n adequa te f r e q u e n c y of t h e n a t u r a l insect pol l inators . 
Ear ly H u n g a r i a n inves t iga t ions into t h e poll inat ion of alfalfa i n t e n d e d 
t o approach f i r s t of all those p rob lems t h a t d e p e n d largely u p o n the n a t u r a l 
condi t ions given b y the geographica l s i tuat ion of t h e count ry . T h u s co-operat ive 
exper iments conduc t ed for a n u m b e r of years u n d e r di f ferent n a t u r a l condi t ions 
(Sweden, Canada , Hunga ry ) c o n f i r m e d t h a t t h e a u t o m a t i c t r i p p i n g accompany-
ing self-poll ination was wi thin t h e range of 13 t o 30 per cent of a regular occur-
rence in H u n g a r y . I n the same exper iments in Sweden and C a n a d a a u t o m a t i c 
t r i p p i n g f l u c t u a t e d between 3 1 a n d 6 5 per cen t ( L E S I N S — Á K E R B E R G — B Ő J T Ö S 
1 9 5 4 ) . In H u n g a r y the f r e q u e n c y of a u t o m a t i c t r ipp ing was reduced m a i n l y 
b y t h e relat ive ind iv idua l a b u n d a n c e of t r i p p i n g insects. 
* Paper p r e s e n t e d in the X l X t h I n t e r n a t i o n a l Beekeeping ( A p i m o n d i a ) Congress 
( P r a g u e , Czechos lovakia) on A u g u s t 12—17, 1963. 
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Fer t i l i z a t i on f r o m u n t r i p p e d f l ower s occurs also in H u n g a r y on ly in 
excep t iona l cases and t h e seed yield r e s u l t i n g f rom such f lowers is i n s ign i f i can t 
( B Ő J T Ö S 1 9 5 1 ; L E S I N S — Á K E R B E R G — B Ő J T Ö S 1 9 5 4 ) . 
I n t h e co-opera t ive e x p e r i m e n t s t h e t r ipp ing was in H u n g a r y w i t h 13 to 
73 per c e n t a n d in Sweden only wi th 4 t o 18 per cent m o r e f r e q u e n t in f lowers 
f reely v i s i t ed b y insects t h a n in those f r o m which i n s e c t s were k e p t a w a y 
b y g u a r d s . These p e r c e n t a g e va lues a re in corre la t ion w i t h the dai ly ave rage 
n u m b e r p e r hec ta re of t r i p p i n g wild bees which f l u c t u a t e d be tween 1400 and 
3800 in H u n g a r y and b e t w e e n 16 a n d 800 in Sweden. 
T h o u g h expe r imen t s con f i rmed t h a t seed se t t ing m i g h t occur also w i t h o u t 
t he i n t e r v e n t i o n of insec ts t o some e x t e n t , t h e insec t -ensured cross-pol l inat ion 
is still m o r e a d v a n t a g e o u s also biological ly and leads f u r t h e r m o r e t o a b e t t e r 
pod s e t t i n g a n d a h igher seed n u m b e r p e r pod. C o n s e q u e n t l y a t t e n t i o n was 
increas ing ly given to po l l i na t ing bees a lso in H u n g a r y . I n residt of t h e th ree 
year e x p e r i m e n t s p e r f o r m e d in 10 reg ions of the c o u n t r y , in the f i r s t y e a r 66 
and in t h e subsequen t t w o yea r s f u r t h e r 33 Apoidea species , subspecies , var i -
a t ions a n d f o r m s vis i t ing a l fa l fa f lowers could be d e m o n s t r a t e d (MÓCZÁR— 
B Ő J T Ö S , 1957; MÓCZÁR 1961a) . Acco rd ing to e x a m i n a t i o n s Eucera clypeata 
E v . , Melitta leporina Pz . , Andrena ovatula K . and Bombus lapidarius L . p r o v e d 
to be t h e m o s t i m p o r t a n t a l f a l f a -po l l i na t ing species ( M Ó C Z Á R — B Ő J T Ö S 1957; 
MÓCZÁR 1959; MÓCZÁR 1961b) and on t h e hasis of t h r e e y e a r s c o u n t r y ave rage 
a n u m b e r of 4200 wild bees per h e c t a r e could he a s c e r t a i n e d (MÓCZÁR 1961C). 
T h e s e d a t a c o m p a r e d wi th a l a rge n u m b e r of f o r e ign inves t iga t ions con-
f i r m t h a t — regard ing t h e r ichness in a l f a l f a pol l ina t ing wild bees — H u n g a r y 
holds a n e m i n e n t pos i t ion . Howeve r , w h e n also t h e n u m b e r of f l o w e r s per 
un i t - a rea is t a k e n in cons ide ra t ion t h e ques t i on is p r o b l e m a t i c . L E S I N S ( 1 9 5 0 )  
reckons w i t h 5 0 0 mill ion f lowers per h e c t a r e , while acco rd ing to H A L I F M A N 
( 1 9 5 3 ) a b o u t 5 0 million f l ower s b loom da i l y on a h e c t a r e of a good a l f a l f a f ie ld . 
On t h e bas i s of H u n g a r i a n inves t iga t ions t h e n u m b e r of f lowers v i s i t ed dai ly 
b y wild bees could be e s t i m a t e d for 1954 on ly a t 17.4 mi l l ions per h e c t a r e dur ing 
5 hours da i ly on the c o u n t r y average . E v e n on the e x p e r i m e n t a l region show-
ing t h e l a r g e s t f r e q u e n c y of wild bees t h e vis i t of only 25 .5 million f lowers per 
hec ta re da i ly can be c o u n t e d upon ( M Ó C Z Á R — B Ő J T Ö S 1 9 5 7 ) . T h e f i n d i n g s 
t h a t f r e q u e n c y of po l l i na t ing wild bees is f l u c t u a t i n g eve rywhere (LESINS 
1951) a n d t h e o p t i m u m f r e q u e n c y occurs on ly in qui te e x c e p t i o n a l cases (TYSDAL 
1 9 4 6 ; T O D D 1 9 5 7 ) can b e he ld as genera l ly val id. T h e f a c t t h a t t h e ca l cu la t ed 
possible seed yield in a l f a l f a is 1 5 0 0 t o 2 0 0 0 kg per h e c t a r e poin ts l ikewise t o i t 
( Á K E R B E R G 1 9 6 0 ) . T o a p p r o a c h even such A seed y ie ld q u a n t i t y is d i f f i cu l t 
in t h e p rac t i ce . 
I n t h e l a s t years t h e h ighes t a l f a l f a seed yield h a s b e e n obta ined all over 
t he wor ld on those f ie lds whe re t h e n u m b e r and w o r k of pol l ina t ing insects 
were inc reased by a r t i f i c ia l ways . T w o pr incipal m e t h o d s are ava i l ab l e for 
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th is purpose : 1. increas ing the popu l a t i on of wild bees b y ar t i f ic ia l rearing and 
2. control of the pol l inat ing work of honey bees. 
Though some ini t ia l resul ts m a y be recorded in the a r t i f ic ia l rearing of 
wild bees, par t icu la r ly of Bombus species, a rap id p rac t i ca l so lu t ion can how-
ever no t ye t be general ized. This is t h e reason w h y t h e a t t e n t i o n is more and 
more directed also to the h o n e y bee. As k n o w n t h e views regard ing the 
pol l ina t ing ac t iv i ty of honey bees on alfalfa f lowers are still con t rad ic to ry . 
Essence of the p rob l em m a y be s u m m e d up in t h e fac t t h a t t h e flower is 
t r i p p e d well by h o n e y bee du r ing pollen collection, b u t only occasionally 
du r ing nectar collection and the h o n e y bee takes p a r t in the pollin a t ion accord-
ingly . 
Though dur ing t h e expe r imen t s per formed ear l ier in H u n g a r y the alfalfa 
f lower was visi ted b y heavy swarms of honey bees f lying-in f r o m larger dis-
t ances , pollen collecting bees were p resen t only in a smal l n u m b e r a m o n g them. 
T h e several t h o u s a n d s of observed honey bees t o o k p a r t merely in 1 to 5 per 
cen t in the pol l ina t ion ( B Ő J T Ö S 1951; L E S I N S Á I Í E R B E R G - B Ő J T Ö S 1954; 
M Ó C Z Á R — B Ő J T Ö S 1957). As d e m o n s t r a t e d by 3 y e a r s observa t ions of M Ó C Z Á R 
(1961d) the work of honey bees regard ing the n u m b e r of f lowers pe r hectare 
t r i p p e d during one m i n u t e was — in spite of the i r low ef fec t iv i ty — exceeded 
only b y the two m o s t act ive wild bee species, on a c c o u n t of the la rge individual 
d e n s i t y of honey bees. 
On the basis of these l a t t e r d a t a and of t h e over increasing number of 
pos i t ive results of foreign inves t iga t ions ( V A N S E L L — T O D D 1 9 4 6 ; H A R E — V A N -
S E L L 1 9 4 6 ; K N O W L T O N — S O R E N S O N 1 9 4 7 ; L I N S L E Y — M A C S W A I N 1 9 4 7 ; S O L O -
VXEV 1 9 4 7 ; P E D E R S E N — T O D D 1 9 4 9 ; S O B O L E V A 1 9 5 2 ; V A N S E L L 1 9 5 5 ; B O H A R T 
1 9 5 7 ; L E V I N — B O H A R T 1 9 5 7 ) a f u r t h e r s tudy of t h e pol l inat ing role played b y 
t h e honey bee a p p e a r e d necessary also in H u n g a r y . 
Hav ing th is in view 70 well developed bee-colonies were placed on one 
edge of a 52 hec ta res f lowering a l fa l fa field at t h e end of Ju ly 1961. In one k m . 
r ad iu s f rom the a l fa l fa only maize a n d a ploughed cereal s tubble were s i tua ted . 
T h e influence of bees on fer t i l iza t ion and seed s e t t i ng respect ively was exam-
ined . On a s tr ipe corresponding t o the width of t h e hives laid o u t , to a dis-
t a n c e of 400 m. f r o m t h e hives, e igh t sections each of 50 metres were designated. 
I n each section 100 p lan t s of ave rage deve lopment were examined , wi th 12300 
f lowers per section on the average . I n the sect ions s i tua ted in d i f ferent dis-
t a n c e s f rom the h ives t h e fer t i l iza t ion of flowers was de te rmined on the basis 
of t h e pod-se t t ing percentage . T h e average fer t i l iza t ion pe rcen tage of t h e 
ind iv idua l sections is i l lus t ra ted on Fig. 1. 
Due to the re la t ive ly small n u m b e r of hives pe r 1 hec ta re , a l ready a t a 
d i s tance of 350 to 400 m. f rom t h e hives pract ical ly no honey bees were found 
a n y more, as no f ly ing- in occurred f rom the oppos i te d i rect ion. Since only 
wild bees were ac t ive in this f a r t h e s t section, the 42.5 per cent fer t i l iza t ion found 
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here demons t r a t ed on ly the in f luence of wild bees . The largest n u m b e r of 
honey bees could be observed on f l ower s with a h igher nectare- c o n t e n t of the 
more l uxu r i an t ly deve loped vege t a t i on in two sect ions s i tua ted a t 100 to 200 m. 
d i s tance . (On f avou rab l e days the i r f r equency f l u c t u a t e d be tween 30000 and 
40000 pe r hectare.) I n t h e two sec t ions s i tuated a t 100 to 200 m. d is tance the 
Fig.l. I n f l u e n c e of 70 honeybee-co lon ies o n fer t i l izat ion p l a c e d on a 52 h e c t a r e s f lowering 
alfalfa f i e ld . F ü z e s a b o n y , 1961 
fer t i l iza t ion was 57.0 a n d 56.9 per c e n t respectively. Re la ted to t h e las t section 
vis i ted exclusively b y wild bees t h i s fer t i l izat ion corresponds to a 34 per cent 
increase . 
A similar, 35 p e r cent increase is confirmed also b y the ave rage number 
of seeds per 100 f lowers , which was 173 in the f a r t h e s t section aga ins t 235 in 
the t w o sections s i t u a t e d at 100 t o 200 m. d i s tance . 
Po l len collecting honey bees cou ld be bu t r a r e ly noticed as t h e maize 
f lower ing in the ne ighbour ing f ie lds served as a n a b u n d a n t pol len source. 
On t h e o the r hand b y means of t h e bee-keepers i t could be observed t h a t the 
f lowers were generally well t r ipped , i n some cases even in 75 to 100 per cent 
b y t h e ma in ly young, in nec tar col lect ing inexper ienced bees. Accord ing to our 
p r e s u m p t i o n the pos i t ive result is t o b e a t t r ibu ted m a i n l y to the da i ly presence 
of a l a rge number of young, inexper ienced bees in the populous colonies. 
This is in conformi ty wi th observa t ions of P E D E R S E N -TODD (1949). 
T o establish t h e propor t ion in wh ich the v is i ted flowers were t r i pped by 
the inexper ienced n e c t a r collecting y o u n g bees, our observat ions were con-
t inued in August 1962 in two d i f ferent localities (Füzesabony , Mar tonvásá r ) . On 
the f i r s t t h ree days of inves t iga t ions conduc ted w i th 100 colonies b r o u g h t over 
f r o m a n o t h e r plant cu l tu re , the t r i p p i n g effect iv i ty of 102 bees alleged to be 
young b y practical bee-keepers was examined on 1186 flowers in the f i rs t 
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Fig. 2. Compar i son of the t r i p p i n g effect ivi ty of younge r , in nec ta r collecting inexper ienced 
and older exper ienced , honey bees examined on t h e s a m e days in 1962 in Füzesabony a n d Mar-
t o n v á s á r 
expe r imen ta l locality. A m o n g the examined bees 6 ind iv idua ls a t t r ac ted a t t e n -
t ion f r o m a f a r b y their v e r y inexper ienced vis i t ing of the f lowers ; they t r i p p e d 
54 per cen t of t h e visited f lowers on the a v e r a g e with 25 t o 80 per cent e x t r e m e 
values. T h e o the r — likewise more or less inexperienced — bees t r i p p e d 26 
per cent of t h e flowers. Otherwise among t h e examined 102 bees the t r i p p i n g 
ef fec t iv i ty of 16 individuals a t t a ined or exceeded the 50 pe r cent va lue . 
I n t h e second expe r imen ta l locality (Mar tonvásár ) on ly t h e work of n e c t a r 
collecting y o u n g bees be ing str ikingly inexper ienced had b e e n during 8 d a y s . 
By record ing t h e flower v is i t ing work of each of the bees unt i l their f l y i n g 
could be re l iab ly followed we succeded in observ ing the w o r k of 56 such bees on 
589 f lowers . Similarly to t h e resul t of the f i r s t exper imenta l locali ty, here a g a i n 
50.3 per c e n t of the f lowers on the ave rage was t r ipped b y these bees. T h e 
ext reme va lues varied b e t w e e n 13 and 100 p e r cent, b u t a m o n g the e x a m i n e d 
56 bees t h e 50 per cent v a l u e was a t t a ined or exceeded b y t h e ef fec t iv i ty of 28 
individuals . 
As a cont ro l the a l r e a d y known w o r k of 31 bees exper ienced in n e c t a r 
collecting — which according to f indings of pract ical bee-keepers are c e r t a in ly 
older was aga in observed for two days in b o t h exper imen ta l localities. T h e 
t r ipping e f fec t iv i ty of these bees was 4.4 a n d 6.0 per cent respect ively, o n t h e 
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average of b o t h expe r imen ta l localities. E x t r e m e values f l u c t u a t e d b e t w e e n 
0 and 16.7 p e r cent, a m o n g t h e examined 31 bees h o w e v e r 16 bees did n o t 
t r i p any of 173 flowers. Compar i son of the w o r k of inexper ienced bees e x a m i n e d 
on the same days is well demons t r a t ed on Fig. 2. 
By ou r inves t iga t ions i t is conf i rmed t h a t on a c c o u n t of su r round ing 
na tu ra l f lora a n d the a b u n d a n t pollen source offered b y cu l t i va t ed v e g e t a t i o n , 
pollen collecting honey bees occur generally in a small n u m b e r on H u n g a r i a n 
alfalfa fields. A b o u t 50 per c e n t of flowers on the average a re however t r i p p e d 
honey bees inexper ienced i n nec ta r collection unt i l t h e y acqui re an a d e q u a t e 
practice in collecting n e c t a r f rom the pa r t i cu la r ly b u i l t - u p alfalfa f l ower s . 
These da ta a r g u e as well i n f avour of t h e advan t age t o change the colonies 
several t imes (TODD V A N S E L L 1 9 5 2 ; L E V I N 1 9 5 5 ) . On t h e other hand in t h e 
colonies set o u t in large n u m b e r s per u n i t - a r e a there a re a lways m a n y y o u n g 
bees inexper ienced in n e c t a r collecting, t h e act ivi ty of wh ich increases t h e 
seed yield, t h o u g h to a m i n o r or major e x t e n t only. 
As in t h e present s t u d y the exact age of bees was n o t elucidated w i t h 
reliable m e t h o d s , this f ac t shou ld by all m e a n s be t a k e n i n t o considerat ion in 
t h e con t inua t ion of inves t iga t ions . F u r t h e r m o r e it shou ld also be c la r i f ied 
whether t h e l a rge number of nec ta r col lect ing honey bees is or is not p r e j u d i -
cial to the v i s i t i ng of f lowers b y wild bees. I n our f i rs t y e a r ' s invest igat ion t h e 
number of seeds per pod w a s — in spite of t h e poorer seed set t ing — h i g h e r 
on the sect ion where only wi ld bees were a c t i v e (Fig. 1). T h i s points to a m o r e 
considerable cross-pol l inat ion. Thus on t h e bas is of the ava i lab le fu r the r d a t a 
a n d p re sumpt ions (PETERSEN 1 9 5 4 ; L E S I N S 1 9 6 1 ; S T E U C K H A R D T 1 9 6 2 ) i t m u s t 
b e ruade clear also to which e x t e n t is cross-poll inat ion e n s u r e d on the f ie ld b y 
t r ippings t h r o u g h the a g e n c y of honey bees . Therefore a co-operat ion of p l a n t 
breeders, seed-growers, en tomologis t s a n d pract ical bee-kepers is neces sa ry 
b y all means . 
REFERENCES 
ÂKERBERG, E . (1960): Poll ination a n d Seed Set t ing in Red Clover, Lucerne and Rape U n d e r 
Nor the rn Conditions. I n : Off ic ia l Reports of XVI I . In te rna t iona l Beekeeping Congress, 
Tipograf ia Galeati, Imola , 2, 185—201. 
BOHART, G. E. (1957): Pollination of Alfalfa and R e d Clover. Ann. R e v . Entomol. 2, 355—380. 
BŐJTÖS, Z. (1951): A lucernavirág automatikus felnyí lása. (The A u t o m a t i c Tripping of t h e 
Lucerne-flower). Mezőgazdasági Kísérletügyi Központ É v k ö n y v e 3, 44—52. 
Х А Л И Ф М А Н , И. (1953). Пчелы. Молодая гвардия, Москва, 288. 
HARE, О. А.—VANSELL, G. H. (1946): Pollen Collection by Honeybees in the Delta, U t a h , 
Alfalfa Seedproducing Area . J . Amer. Soe. Agr . 38, 462—469. 
KNOWLTON, G. F.—SORENSON, C. J . (1947): Alfalfa Seed Production Requires Poll inat ion b y 
Bees. U t a h State Agr. College Ext . Bull. 150, 4. 
LESINS, K. (1950): Investigations i n t o Seed Setting of Lucerne at U l t u n a , Sweden 1945—1949. 
Ann. R o y a l Agr. College Sweeden 17, 441 — 483. 
LESINS, K. (1961): Mode of Fer t i l iza t ion in Relation t o Breeding Methods in Alfalfa. Z. P f l a n -
zenzüchtg. 45, 31 — 54. 
L E S I N S , K . — Â K E R B E R G , E . — B Ő J T Ö S , Z . ( 1 9 5 4 ) : T r i p p i n g i n A l f a l f a F l o w e r s . A c t a A g r . S c a n d . 
4 , 2 3 9 — 2 5 6 . 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
H O N E Y B E E A C T I V I T Y IN A L F A L F A P O L L I N A T I O N 221 
LEVIN, M. D.—BOHART, G. E. (1957): The Effect of Pr ior Location on Alfalfa Foraging b y 
Honey Bees. J . Econ. E n t . 50, 629—632. 
LINSLEY, E. G.—MACSWAIN, J . W. (1947): Factors Inf luencing the Effect iveness of Insect 
Pollinators of Alfalfa in California. J . Econ. E n t . 40, 349—357. 
MÓCZÁR, L. (1959): T h e Activity of t he Wild Bees ( H y m . Apoidea) in Hungar i an Lucerne Fields. 
Acta Agronomica Acad. Sei. Hung . 9, 237—289. 
MÓCZÁR, L. (1961a): A lucernát megporzó magyarországi méhalkatú f a j o k (Hym. Apoidea) . 
[Bee Pol l inators (Hym. Apoidea) of Lucerne in Hungary] , R o v a r t . Közlem. (Folia 
Entoinologica Hungarica) 14, 217 — 236. 
MÓCZÁR, L. (1961B): The Distr ibution of Wild Bees in t he Lucerne Fields of Hungary (Hymeno-
ptera, Apoidea) . Ann. His t . -na t . Mus. Nat . H u n g . 53, 451 — 461. 
MÓCZÁR, L. (1961c): A hazai lucernások vadméheinek mennyisége. [The Number of Wild Bees 
(Hym. Apoidea) in Lucerne-fields of Hungary] , Ál la t tani Közlem. 48, 95—105. 
MÓCZÁR, L. (1961d): The Role of t he Honey Bee ( H y m . : Apis mellifera L.) in Relat ion t o 
Lucerne in Hungary . Acta Entomologica Mus. N a t . Pragae 34, 5—11. 
MÓCZÁR, L. — BŐJTÖS, Z. (1957): A lucernát megporzó méhfélék. (Insect Poll inators of Alfalfa .) 
MTA A g r á r t u d . Oszt. Közi. 13, 147—178. 
PEDERSEN, W. M.—TODD, F. E. (1949): Selection and Tripping in Alfalfa Clones by N e c t a r 
Collecting Honeybees. Agron. J . 41, 247—249. 
PETERSEN, H. LARSEN. (1954): Pol l inat ion and Seed Se t t ing in Lucerne. Yearb . Roy-Yet. a n d 
Agr. College Kobenhavn 1954, 138—160. 
С О Б О Л Е В А , E. M . (1952): Пчелы и урожай семян люцерны. (Honey Bees and Seed 
Yield of Alfa l fa) . Пчеловодство 29, (8), 39—41. 
С О Л О В Ь Е В . Г. M . ( 1 9 4 7 ) : Открытое цветение и у р о ж а й семян люцерны. (Tripping of 
Flowers a n d Seed Yield of Alfalfa). Агробиология. 1947, (7), 5. 
STEUCKHARDT, R . (1962): Untersuchungen über die Wirksamkeit von Honigbienen Apis 
mellifica bei der Luzernebestäubung. Z. Pf lanzenzüchtg . 47, 15—50. 
TODD, F . E. (1957): Insect Pollination of Legumes. I n : Grassland Seeds (Ed . Wheeler and Hill) 
D. Van N o s t r a n d , Princeton, 62—76. 
T O D D , F . E . — V A N S E L L , G . H . ( 1 9 5 2 ) : P r o c . 6T H I n t e r n . G r a s s l . C o n g r . 1 , 8 3 5 — 8 4 0 . 
TYSDAL, H. M. (1946): Influence of Tripping, Soil Moisture , Plant Spacing, and Lodging on 
Alfalfa Seed Production. J . Amer. Soc. Agr. 38, 515 — 535. 
VANSELL, G. H . (1955): Alfalfa Pollen on Nectar-collecting Honey Bee. J . Econ. En t . 48, 477. 
VANSELL, G. H.—TODD, F. E. (1946): Alfalfa Tr ipp ing by Insects. J . Amer . Soc. Agr. 38, 
4 7 0 — 4 8 8 . 
Acta Agronomica Academiae Scientiarum Hungaricae 15. 1966 

Acta Agronomica Academie Scientiarum Hungaricae Tomus 15 (1 — 2), pp.223— 250 (1966) 
Origin : "Szőlőskertek királynője" ( Q u e e n of v i n e y a r d s ) musca t X "Cegléd szépe" (The B e a u t y of 
Cegléd) 
Beginning of Breeding: 1942 
Breeder: F E R E N C POCZIK 
Year of stale certification : 1959 
First acknowledgement : 1959 
Morphological description : 
Stock: g rowing vigorously 
Banner : l i g h t bronze-green, s h i n y , naked 
Leaf: m e d i u m - s i z e d , q u i n q u e - l o b e d , ve ry s imi lar t o t h a t of the " Q u e e n of v i n e y a r d s " . I t is 
g rass -green , wi th a r a t h e r s m o o t h sur face . I t s uppe r side ho l l ow is deep, n a r r o w , closing 
or c losed, po in ted , t h e l ower one is hol low, genera l ly open. I t s shoulder hol low is open , 
cha rac te r i s t i ca l ly U - s h a p e d . T h e reverse is ba re , more or less sh iny , hav ing b r i s t l e s a t 
t h e lower end of the v e i n s only . Veins a r e r a t h e r green b e i n g pa le pink on ly a t the i r 
lower ends . The edge is c r e n a t e s e r r a t e d , deeply i n d e n t e d . 
Stem : of a s l ight ly purp l i sh r e d t inge . 
Cluster : b ig, b r o a d of v a r y i n g l y close f o r m a t i o n , i t resembles A f u z Al i . 
Berries: b ig, ova l , f r e q u e n t l y d a t e - l i k e , when r i p e , t h e y are of a l o v e l y pale a m b e r colour , 
c l inging well to the p e d i n c l e c rown , t h e y a r e pulpous , h a r d , c r i sp , hav ing f e w s tones . 
On c o n s u m i n g , i t s sk in is n o t pa lpable . T h e v a r i e t y is of f e w s tones . I t s t a s t e is in-
d i f f e r e n t , however , v e r y de l ic ious , once t h o r o u g h l y m a t u r e d , i t is similar t o Afuz Ali 
grown in more sou the rn coun t r i e s . P r e s s u r e res is tance (2150 g) and b r e a k i n g res is t -
VARIA 
P A N N Ó N I A K I N C S E 
(The Treasure of Pannónia) 
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ance (609g) va lues are twice as high as those of the variety "Szőlősker tek királynője" 
(1000 and 3 1 5 g , respect ively) . 
Growing importance : I n Hungary i t m a t u r e s at the end of August , s o m e w h a t before Chasselas. 
Among t h e large-berr ied v a r i e t i e s suitable for e x p o r t , it has no r i va l in this c o u n t r y . 
I t is one of t h e varieties t h a t c a n be t r a n s p o r t e d best . 
The berries a re no t sensitive t o r a i n , they do n o t c rack like those of "Csabagyöngye" or 
"Szőlőskertek királynője". W h e n being grown on b reezy areas, i t is r a t h e r resis tant even 
to rot . I t s s t a lks , however, s imi l a r to Afuz Ali, a re sensitive t o cold. 
The yield is a b u n d a n t and re l i ab le . Because of i t s earliness i t c a n be grown safe ly 
a t less a d v a n t a g e o u s sites, t o o . Concerning soil, i t is u n p r e t e n t i o u s . Growing vigor-
ously, i t t h r i v e s also on soils less rich in n u t r i t i v e mater ia l . 
I t is liable t o produce a s e c o n d crop. The second-crop clusters a r e smaller t h a n t h o s e 
of the f i r s t c rop , however, t h e berr ies are well developed, and will surely get r ipe 2 — 3 
weeks a f t e r t h e f i rs t crop. 
The i m p o r t a n c e of "Pannónia kincse" is to be a t t r i b u t e d to i t s c lus ters being a l m o s t 
of the s a m e ou te r appea rance a n d intrinsic va lues as Afuz Ali, t o i t s being ve ry well 
suitable fo r t r anspor t ing a n d f o r storage and also to its ear l iness and high y ie ld ing 
capaci ty. 
In H u n g a r y i t r ipens by a b o u t 40 days earl ier t h a n Afuz Ali. F o r the t ime being i t is 
our most su i t ab l e var ie ty f o r expor t . 
Districts suitable for growing : I t is a variety t h a t c a n be suggested t o be grown a t l a rge 
scale in e v e r y distr ict d e t e r m i n e d for growing t a b l e grapes. A b r o a d i t has not been i n t r o -
duced y e t . W h e r e Afuz Ali, d u e t o its late m a t u r i n g , cannot be g r o w n , i t might be well 
supplemented b y " P a n n ó n i a kincse" 
Origin: A syn the t i c va r i e ty p r o d u c e d f r o m 15 clones w i t h the polycross m e t h o d . Of the clone 
parents 13 or ig inate f rom t h e popula t ions of t h e old „ H u n g a r i a n luce rne" and 1 each 
f rom the oeco type T u r k e s t a n a n d the Old F r a n c o n i a n (blue t y p e ) lucerne . The s y n t h e t i c 
mixture is character ized b y t h e composit ion of va r ious p ropor t ions of the clone p a r e n t s . 
MV. S Y N A L F A L U C E R N A 
(Lucerne Mv. Synalfa) 
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Breeder : Z O L T Á N B Ő J T Ö S ; i n t h e p r o d u c t i o n o f t h e v a r i e t y A N T A L G I M E S I a n d J Ó Z S E F SZMILKÓ 
par t i c ipa t ed . Breeding work, was c o n d u c t e d in the Agr icu l tura l Research I n s t i t u t e of 
t h e Hunga r i an A c a d e m y of Sciences in Mar tonvásá r . 
Year nf qualification: 1961 
Morphological description: 
Root : T h e t ap roo t is s t rong ly developed, w i t h several t h inne r l a te ra l roots p e n e t r a t i n g as a 
r u l e downwards in an acute angle. 
Stem : Character ized b y a s t rong developed rh i zome of many fo ld branching , t h e level of the 
b r a n c h i n g zone (crown) being a r r a n g e d direct ly below the soil surface. T h e shape of 
g rown-up plant is obl iquely ascending b u t in the la t te r phase of deve lopment somewhat 
b e n d i n g down. L e n g t h of s tem m e d i u m , t h in , of a f ine t y p e a n d strong, in t h e period of 
f lower ing full , a lmos t bare. The b r a n c h i n g of the ma in shoots is more a b u n d a n t t h a n 
m e d i u m , the angle of the main l a te ra l s less acute . L e n g t h of the in t e rnodes medium. 
Leaf: T h e shape of the character is t ical ly d a r k green leaflets is oval . The ha rd ly t oo thed or 
en t i r e , poorly ha i red leaf le ts are less f l e shy , tender . The foliage bo th on m a i n shoot and 
on la tera l branches is equal ly a b u n d a n t , i t s average r a t io amoun t ing t o 50—52 per 
cen t . 
Flower : T h e rachis is of m e d i u m length, t he r a c e m e cylindrical , m e d i u m compac t . T h e colour 
of t h e corolla r anges f r o m light violet t o da rk lilac, b u t da rk violet shade prevai ls . 
Economic features : Less suscept ible to lodging, of a f ine type , readi ly tillering, of closed s tand . 
As a resul t of i ts f a v o u r a b l e leaf to s t e m ra t io , high dry m a t t e r and prote in c o n t e n t it is 
of a good fodder va lue . In the spr ing a n d af ter cuts is m e d i u m sprout ing , mid-ear ly 
v a r i e t y of long l i fe-span, resistant t o f r o s t , win te rhard ly , resist ing even t o l a t e spring 
f r o s t s of —6, —8 °C. I t s resistance to d r o u g h t and hea t is modera te . I t s f e r t i l i t y comes 
i n t o fu l l display ma in ly in areas r icher in precipi ta t ion or i r r igated, w i t h lower mean 
s u m m e r t empe ra tu r e s a n d af ter p rope r fer t i l izer appl icat ion. I t s seed se t t ing capac i ty in 
H u n g a r y is sa t i s fac to ry . Medium res i s t an t to leaf diseases, to the most f r e q u e n t leaf spot 
Pseudopeziza medicaginis (Lib./Sacc.) 25 per cent more res i s tan t t han the old H u n g a r i a n 
lucerne varieties. Subs tan t i a l ly more res i s t an t to the n e m a t o d e damaging lucerne (Di-
t y l e n c h u s dipsaci [Ki ihnJFi l ip jev) t h a n the other Cen t ra l -European va r i e t i e s . 
Growing region : The areas of Central and E a s t e r n Europe not def ic ient in p rec ip i t a t ion . The 
a reas of the no r th -wes t e rn par t of E u r o p e where the longer (four year) life span is a 
f a v o u r a b l e economic fea tu re . 
D E R I V A T I V E S P E C T R A OF N O R M A L AND M U T A N T MAIZE L E A V E S 
I t is known t h a t pho tosyn the t i c p i g m e n t s are found in chloroplasts in phys ica l s ta tes 
d i f fer ing f r o m the classical solutions: t h e y f o r m aggregates of d i f fe ren t sizes a n d shapes as 
well as b o n d with pro te ins and lipids. Consequen t ly the abso rp t ion max ima of p igmen t s in 
vivo sh i f t towards the longer wave-lengths (LITVIN— RIHIREVA 1962). 
T h e shi f t f rom the absorp t ion m a x i m u m character is t ic of the solution (FRENCH 1960) is 
a p p r o x i m a t e l y 20 m ft f o r ß carotene, 5 m p. for chlorophyll b a n d 5—20 m p for chloro-
phyll a . 
T h e t ransfer of ene rgy between the va r ious p igment f r ac t ions and the ch lorophyl l " a " 
forms d i rec t ly acting in photosynthes i s is possible. 
T h u s the energy r ange of light u t i l izable b y the p lan t s s ignif icant ly increases . 
Ac t ive chlorophyll " a " has two m a i n f o r m s : one sys tem absorbing a t r e la t ive ly shorter 
and a n o t h e r absorbing a t longer wave- lengths ; these complete t he different s teps of the pri-
m a r y q u a n t u m conversion (CALVIN—»ANDROES 1963). 
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The q u a n t i t y of these di f ferent componen t s od t h e pho tosyn the t i c a p p a r a t u s changes 
w i t h var ie ty , age a n d env i ronmen ta l c i rcumstances ; a d e f i n i t e propor t ion of t h e m is necessary 
fo r t h e und i s tu rbed func t ion ing of pho tosyn thes i s (ALLEN—FRENCH—BROWN 1960). 
The compar ison of the in vivo s p e c t r u m of ch loroplas t m u t a n t leaves wi th d i f ferent 
p h o t o s y n t h e t i c ac t iv i t i es provides a good oppor tun i ty for s tudy ing the func t iona l significance 
of these relat ionships. 
For our s tud ies we grew normal , lycopenic and £ ca ro ten ic seedlings for 8 days at 25 °C 
w i t h l ight intensi t ies of 5, 10, 25 and 50 l ux . Our light source was a tungs ten l a m p . The ex t reme 
Fig. 1. The abso rp t i on spec t rum of normal and m u t a n t leaves (grown a t 10 lux)  
normal, lycopenic, . . . £ carotenic 
l i gh t sensit ivity of t h e m u t a n t s necess i ta ted this low l ight in tens i ty (FALUDI—DÁNIEL—LÁNG 
1965). The in vivo s p e c t r u m of the mesophy l l of the leaves was measured wi th the "opal g lass" 
m e t h o d of SHIBATA (SHIBATA 1958) a n d w i t h a U N I C A M S P — 8 0 0 s p e c t r o p h o t o m e t e r . W e 
n o t e d the absorpt ion va lues a t in te rva ls of 5 m p and f o r m e d the f irs t der iva t ive of the curve 
b e t w e e n 650 m p—750 m /л as a f u n c t i o n of the wave l eng ths (BELL 1965). 
The p igment c o n t e n t of the leaves was d e t e r m i n e d — after m e t h a n o l ex t rac t ion 
( O G A W A — S H I B A T A 1 9 6 5 ) . — b y t h e O G A W A — S H I B A T A m e t h o d . 
Fig. 1 shows t h e derivative of t h e in vivo absorp t ion spec t rum of t he normal , lycopenic 
a n d £ carotenic l eaves falling wi th in t h e visible wave range . 
The figure shows t h a t the sho r t wave length p o r t i o n of the spec t rum clearly ref lec ts 
t h e differences of t h e carotenoid composi t ion . In the r e d spectral zone differences be tween 
t h e normal and m u t a n t leaves are shown in their a b s o r p t i o n max ima and in t he line of the i r 
cu rves . The chlorophyl l " a " forms of n o r m a l and m u t a n t leaves grown a t d i f fe ren t l ight in ten-
s i t ies are in t roduced in the der ivat ive spectra giveu in F ig . 2. 
The figure shows t h a t in normal leaves the sepa ra t ion of the d i f ferent f r ac t ions becomes 
m o r e expressed w i t h t h e increase of l i gh t in tensi ty . On t h e basis of the m i n i m a of the curve 
or r a t h e r on the bas i s of the in te r sec t ion with the 0 ax is we can conclude one big and t w o 
smal le r components in t h e 5 lux normal leaves. In 10 a n d 25 lux leaves the re are th ree in addi -
t i on t o the main m a x i m u m and in case of the 50 lux l eaves four smaller f r ac t ions are dis t in-
guishable . 
The spec t rum of lycopenic leaves does not essent ia l ly differ f rom ihe normal , while t h e 
r e l a t i ve number of chlorophyl l " a " f o r m s does. 
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2. The der iva t ive spectra of chlorophyl l " a " fo rms in t he normal a n d m u t a n t leaves 
grown a t d i f fe ren t l ight in tensi t ies 
— normal , lycopenic, . . . С carotenic 
5 lux; b = 10 l u x ; с = 25 l ux ; d = 50 lux 
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A m o n g the £ ca ro ten ic leaves those grown at 5 and 10 l u x conta in the most chlorophyll 
" a " f o r m s while those a t 25 lux contain less a n d a t 50 lux t he r e are signs of great pho todes t ruc-
t ion. According to BRODY—BRODY (1963) in case of ident ica l types of suppor t ing surfaces 
there is a correlation be tween the locat ion of absorpt ion or emission max ima a n d chlorophyl 
concen t ra t ion . In Tab le 1 we have c o m p a r e d t he chlorophyll " a " concent ra t ion of leaves and 
the a r r a n g e m e n t of the m a x i m u m of t he chlorophyl l " a " componen t showing the grea tes t 
absorp t ion in the normal a n d m u t a n t maize leaves. 
T h e da ta of the T a b l e show t h a t in n o r m a l leaves the concen t ra t ion of chlorophyl l " a " 
increases — as it was e x p e c t e d — parallel w i t h l ight in tens i ty . In t he lycopenic leaves t he values 
are for t he most pa r t u n c h a n g e d . In the £ caro tenic m u t a n t s chlorophyl l " a " con t en t is expli-
ci tely r educed under t h e e f fec t of greater l ight in tens i ty . In ana lyz ing the in tens i ty of absorp-
Table 1 
Chlorophyll ,,a" concentration and the in vivo absorption spectrum 
of normal and mutant leaves grown at different light intensities 
Concentra t ion [ 1 0 - 9 M/g f r . s.], Я [ т д ] 
Material 
5 UX 10 lux 25 lux 50 lux 
conc. Я m a x conc. Я max conc. Я m a x conc. Л m a x . 
normal  501 683 683 684 833 684 886 685 
lycopenic  79 682 64 680 58 680 53 680 
£ carotenic  141 681 24 680 21 678 6 — 
t ion m a x i m a it has been discovered t h a t t h e normal leaves show a shif t t owards t he longer 
wave — lengths parallel w i t h an increase in l ight in tens i ty . T h e f igures for the lycopenic leaves 
r e m a i n more or less on an identical level while those o f f ca ro ten ic leaves show a t endency to 
decrease . 
T h e wave length di f ferences are, however , not great especially if we consider t h a t in the 
red s p e c t r u m the spec t ra l slit width is g rea t b u t the values are well reproducible . The val idi ty 
of t h e m a x i m a is s u p p o r t e d by the f a c t t h a t two to th ree posi t ive or negat ive poin ts deter-
mine t h e point of in te r sec t ion of the de r iv i t a t ive curves w i t h the 0 axis. 
Accordingly, wave - l eng th di f ferences can be considered as a def ini te t endency . 
If t he t rend of t h e change is concerned i t is possible to f ind a relat ion be tween the 
sh i f t s of absorpt ion m a x i m a and p igment concen t ra t ion , b u t th i s is not as p ropor t iona l as t h a t 
descr ibed in case of Euglena. 
Similar minor s h i f t s were exper ienced b y HABERMANN (1960) in Helianthus which is 
capab le of xan thophy l l synthes is , con ta ins no carotene a n d i ts chlorophyll concen t ra t ion — 
— a m o n g the env i ronmen ta l condit ions of t he greenhouse — is 8—10% of the normal value. 
SMITH et al (1959) f o u n d similar d i f fe rences in the e t io la ted leaves of normal and m u t a n t 
maize s t ra ins following a shor t period of i l luminat ion. The devia t ions between the absorp t ion 
m a x i m a are suppor ted b y t he differences shown in f luorescent spectra and in the s tab i l i ty of 
t h e p i g m e n t - p r o t e i n c o m p l e x (FALUDI—DANIEL—LÁNG 1 9 6 5 ) . 
In conclusion we m a y s ta te t h a t t h e in vivo absorpt ion spec t ra of normal , lycopenic and 
f ca ro ten ic leaves show t h e physical s t a tes of the chlorophyll " a " component to be d i f fe ren t in 
t h e m . Th i s might be r e l a t e d to the r educed pho tosyn the t i c ac t iv i ty and the increased photo-
lab i l i ty of the m u t a n t . 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
V A R I A 2 2 9 
Acknowledgements 
The spect rophotometr ic measurements were made at the Agr icul tura l Research I n s t i t u t e 
of the Hunga r i an Academy of Sciences at Mar tonvásá r . The author a n d the Depa r tmen t wish 
to thank L. GÁSPÁR, depa r tmen t head, for his permission and help . 
* 
Prepared in t he Depar tment of Phylogenetics a n d Genetics of L. E ö t v ö s University, B u d a p e s t 
Á G N E S N A G Y 
R E F E R E N C E S 
ALLEN, M. B.— FRENCH, C. S.—BROWN, J . S. (1960): Nat ive and E x t r a c t a b l e Forms of Chloro-
phyll in Various Algae Groups . In : Comparat ive Biochemistry of Photoreact ive Sys tems . 
(Ed. : M. В. Allen) Acad. Press, New York , 33—52. 
БЕЛЛ, Jl. H . ( 1 9 5 5 ) : I I . Особенности абсорбционной спектрофотометрии биологических 
объектов. Биофизика. 19, 5 4 2 — 5 5 2 . 
BRODY, S. S.—BRODY, M. (1963): Aggregated Chlorophyll in vivo. Pho tosyn the t i c Mechanisms 
in Green Plants . Nat ional Research Council, New York. 455—478. 
CALVIN, M.—ANDROES, G. M. (1963): Pr imary Q u a n t u m Conversion in Photosynthesis . La 
Pho tosyn these С. N. R . S. Par is 21—43. 
FALUDI—DÁNIEL, A.—LÁNG, F . (1965): Fo rma t ion of Carotenoid Conten t in the Grains of 
Maize Mutan ts . Acta Agron . Hung. 15, 203—207. 
FALUDI-DÁNIEL, A.—LÁNG, F. (1965): The S t a t e of Chlorophyll-a Carotenoid Mutan t Maize 
Leaves. Symp. on the „Biochemis t ry of Chloroplasts". Abe rys twy th , (at the press). 
FRENCH, C. S. (I960): The chlorophylls in vivo and in vitro. In: Encyc l . of Plant Physiol. (Ed . : 
W. R u h l a n d ) Springer Verlag, Berlin. Vol. 5/1, 2 5 2 - 2 9 7 . 
HABERMANN, H. M. (1960): Spec t ra of Normal a n d Pigment-Defic ient Mutan t Leaves of Heli-
a n t h u s annuus L. Physiol . P lant . 13, 718—725. 
Литвин, Ф. Ф.— Рихирева, Г. Г.—Красновский, А. А. (1962): Низкотемпературные спек-
тры листьев растений и состояние хлорофилла. Биофизика. 7, 578—591. 
NISHIMURA, M.—TAKAMATSU, К . (1957): A Carotene — protein Complex Isolated f r o m Green 
Leaves. Na tu re 180, 699—700. 
OGAWA, T.—SHIBATA, K. ( 1 9 6 5 ) : A S e n s i t i v e M e t h o d f o r D e t e r m i n i n g C h l o r o p h y l l " b " i n 
Plan t E x t r a c t s . Pho tochem. Photobiol. 4, 193—200. 
SHIBATA, K . (1958): Spec t rophotomet ry of I n t a c t Biological Materials. J . Biochem. (Tokyo) 
45, 599—623. 
SMITH, J . H . C.—DUBHAM, L. J.—WURSTER, C. F . (1959): Format ion a n d Bleaching of Chloro-
phyll in Albino Corn Seedlings. Plant Physiol . 34, 340—345. 
F I R S T DATA O N F O D D E R S O R G H U M GROWN I N H U N G A R Y 
The acclimatization of fodde r sorghum — t a k e n in the modern sense of word, — is 
undoubtedly connected with one n a m e : tha t of t he recently deceased JÁNOS SURÁNYI. H e was 
who has b r o u g h t seed samples to th is couutry f r o m the first decade of our century in order to 
have them tes ted . As early as in 1914 he repor ts on the first grain so rghum varieties called: 
"Milo, kaf i r and dur ra" . In the twent ies he s t a r t ed intensive exper imenta l and accl imatizing 
work with Sudan grass. After 1930 he found, a m o n g the sugar sorghums, the f i rs t v a r i e t y 
being suitable for accl imatizat ion: the Sumac-varieties. And then, in t he forties he began to 
propagate t h e Ear ly Hegari gra in sorghum. 
Apa r t f r o m the broomcorn (Sorghum vulgare technicum) which , according to our bes t 
knowledge, has been grown in H u n g a r y for centuries , — there had been carried out cu l t iva t ion 
experiments w i t h fodder sorghum, too, before t h e t imes of SURÁNYI. 
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The earl iest da ta known so f a r referring t o so rghum growing was the article by K o s u -
TÁNY published in 1884 (BARABÁS 1954). In this he repor t s on the cu l t iva t ion of the v a r i a n t s 
" I m p h y " and "Kao- l i en" in the yea r s around 1860 a n d even before t h a t t ime. From this t h e 
conclusion could be drawn tha t t h e f i r s t a t t empts in th is country were m a d e with fodder sor-






j Ollyan hafznos Kónyvetske, 
a' m e l y azKteniTókéiletességeknek, 
J a' látharó, éj lálhatatlan Teremtéseknek vis-j giliriból, 's meg-gonáolásából, a' Kexeii-j , tyén embert и tSTENnek ditiére-
tire ferkexti. 
I Л melly 
Hét Réfzekben , hetvn Szakafzofskikban, 
e' kisded kérben hnrdoiható farmiban, aregyú-
,, gyű, de idvességre ítyekezó, éa az Urast 
ditsőiteni kívánó Kerelityének ízi-
mira ki adatott. 
A* Kriflus Jésuwrk egy lep-kitsebb, a'Helv. 
Cort. tZveíölioiyíu 
H. GV. Ts. 1'. áltaL 
Az EHH-járókiuk tttgtiehnrbil. 
Nyomtattatott Győrbe, Streib-c Gergely 
jitiDs pmi'. K&iyv-nyomnHó 2üű. 
л. ucc LXXVaiik Êatml 
Fig. 1. "The School of Nature a n d of Grace" t i t le -page 
However, t he most recent d a t a contradict th is hypothesis. I t seems tha t the cul t ivat ion 
of fodder so rghum in Europe a n d also in this c o u n t r y had considerably preceded the f i r s t 
American a t t e m p t s (1854). 
Recent ly , when studying old medical books, we came across m u c h earlier da t a t h a t 
have been u n k n o w n so far . 
The a u t h o r using the ini t ia ls " H . GY. TS. P " in his book publ i shed in 1775 under t h e 
ti t le: "The School of Nature and of Grace", ^efers to sorghum growing a n d to the impor t ance 
of its " lodging-resis tance" as it is called by modern terminology. W h a t he says is li terally t h e 
following: " T h e best-known crops in our eyes are whea t , rye, barley, mil le t , German wheat (Tri-
ticum spelta L.), sorghum, b u c k w h e a t , e tc . " "The l eng th of these grasses is made up by cer ta in 
internods, some consist of more, some of less in te rnods so as to be s t ronger and not be b roken 
easily by wind or some other fo rce , and should they b reak , from the lower internods new s ta lks 
might develop ." 
The va lue of these data lies in the fact t h a t he f inds it na tu ra l to range sorghum a m o n g 
the 6 grain crops. The remark r ende r s it very likely t h a t authors have m e a n t graincrop by th is 
term, too. 
Much more interesting t h a n th is indirect proof is the description of JÓZSEF CSAPÓ in his 
hook "New H u n g a r i a n Grass- a n d Flower Garden" being also published in 1775 (with the t y p e s 
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of t h e p r in te r Landerer , t h e pr inter who h a d such i m p o r t a n t p a r t later in t he B u d a - P e s t Révolu-, 
t ion of 1848). From th i s book it becomes u n d o u b t e d l y e v i d e n t t h a t even p rev ious to the publ i -
c a t i o n of this book t h e r e h a d existed grain sorghum growing in Hunga ry . T h a t detailed a n d 
b o t a n i c a l l y modern descr ip t ion — t a k i n g i n to considerat ion t he t ime of pub l ica t ion , — wr i t -
ing of " so rghum m i l l e t " and " I n d i a n mi l l e t " , leaves no d o u b t as regards t h e type and w a y 
of u t i l i za t ion . The t e x t r uns as fo l lows: "(Archaic H u n g a r i a n names fo r grain sorghum: 
„ C z i r ó k , Czilköles, Czirköles"). La t in : Sorgum, Milium Indicum, Milium arundinaceum se-
mine subrotundo nigricante C. Baupini pin. 26. F rench : Millet d ' Inde, Ble ' Ba rbu , Sorchi. 
I t a l i a n : Sorgo. G e r m a n : Sorgzaamen Ind ian i sche r oder Welscher Hirsch. 
I t grows tall l ike reed having t h e same hard s ta lk . T h e heads yield f l a t angular seeds 
be ing b u t slightly b igger t h a n those of mil le t . This p l an t h a d f i rs t been b r o u g h t f rom I n d i a 
to I t a l y whence i t h a s spread all over E u r o p e . In the C o u n t y of Győr I h a v e cul t iva ted i t 
m y s e l f " . 
Our supposi t ion t h a t the so rghum in question is f o d d e r sorgum, is conf i rmed by t he 
p a r t "Genera l use" , r u n n i n g as follows: " 1 . / When being g r o u n d i.e. milled, f l ou r is produced 
f r o m i t , however, t he b r e a d baked f r o m t h a t f lour falls t o c rumbs , it could be amended b y 
a d d i n g bar ley f lour. 2 . / H e n s and pigeons can be fed on i t . " 
W e should like t o ment ion, as a m a t t e r of curiosi ty, t h e pa ragraph " I n n e r Appl icat ion 
a n d U s e " being a m o n g o thers , prescr ip t ion of recipes: 1. / T h e broken seeds when boiled hea l 
gonor rhea (whites) b o t h of man and w o m a n . 2 . / T h e broken seeds when m i x e d wi th egg-white 
s top d i a r rhoea . " 
T h e suggestion of healing the " w h i t e s " (gonorrhea) is, of course, more t h a n an ou tworn 
concep t ion . The second suggestion, however , agrees in some respect with ou r p resen t concept . 
Viz. , t h e powder of seeds grown in those d a y s and being of t a n n i n content , m i g h t show inhibi t -
ing e f fec t of d iarrhoea. 
On the basis of t hese da ta learned recent ly , we m i g h t say t h a t fodde r sorghums (Sor-
ghum vulgare) were g rown as grain crop in Europe and in H u n g a r y , too, as ea r ly as the 18th 
c e n t u r y . 
Z . B A R A B Á S , Z . B A R A B Á S ( J R . ) 
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ON T H E A U T H O R OF T H E B O O K " T H E S C H O O L O F N A T U R E 
A N D O F G R A C E " 
As proved b y bibl iographic inves t iga t ions in t h e X l X t h century , t h e book has been 
w r i t t e n b y GYÖRGY PÁLÓCZI HORVÁTH t h e Minister of R e f o r m e d Church who was pastor in t he 
vi l lage Császár of t h e T ransdanub ian C o u n t y : Komárom, a f t e r 1761. 
T h e earliest k n o w n da ta of t he a u t h o r ' s b iography lead us to Debrecen where he was 
s t u d y i n g in the f amous Calvinist ( r e fo rmed) College f rom 1747. Af t e r having f in i shed his s tudies 
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in 1752/53 he became rec tor f i rs t in Biidszentmihály and then in Törökszentmiklós being head 
t eache r of the schools the re . T h a t d a t a show w h a t developed high-school e d u c a t i o n could be 
f o u n d as early as t he X V I I I t h cen tu ry in Debrecen ; with some local pa t r io t i sm, t h a t town 
used to be called t he "Calv in is t R o m e " . A f t e r hav ing gained t h e gown, the s t u d e n t s — before 
ge t t ing to a par ish or ob ta in ing a job as ass i s tan t minister , — h a d to become r ec to r in a village 
which m e a n t a j o b no t only a t school b u t also t h a t of par i sh Choir master . 
Fig. 1. " T h e School of N a t u r e a n d of Grace" on page of the book 
Biidszentmihály j u s t as well as Törökszentmiklós are, in the Great H u n g a r i a n Plain, 
bo rough se t t l ements east of the river Tisza being of so-called " p u s z t a " c h a r a c t e r , while the 
vil lages of the Coun ty Komárom are s i tua ted in hilly regions a t the foot of t h e mounta ins : 
t h e T ransdanub ian Vértes, Pilis and Gerecse, in the valleys of smal ler rivers a n d b rooks falling 
in to the Danube . Viz., — Gy. Pálóczi H o r v á t h was — as early as 1760 preacher in Dunakömlőd 
belonging to the church distr ict Tata in the Coun ty Komárom. 
As could be seen f r o m the prel iminar ies , the book men t ioned : "The School of Nature 
a n d of Grace" , appea red u n d e r the pen- n a m e H . GY. TS. P. in Győr f i rs t in the y e a r 1765, then 
in t he years 1775 a n d 1778. Thus , the book was issued three t imes , however, in of f ic ia l circles 
i t was not known, for qu i te a long t ime, who was hiding beh ind this so-called po lyg ram. Both 
in H u n g a r i a n and in Engl ish po lygrams are called those concealed names (cryplonyms) in 
which not 1 — 2 le t t e r s of the a u t h o r ' s n a m e (monogram) b u t m o r e let ters or g r o u p s of letters 
s t a n d for the p seudonyme . 
In H u n g a r y dur ing the reign of Maria Theresia no p r o t e s t a n t preacher could have been 
n a m e d as the wri ter of such f ree - th ink ing book as t ha t in ques t ion . And especia l ly Pálóczi 
H o r v á t h ' s book cou ldn ' t have been publ i shed wi thou t consequences in Győr a t t h a t Catholic 
Episcopa l Seat , in a t o w n with historical pa s t sited where previous ly the R o m a n Arrabona 
a n d la te r the ba roque Raab had been. T h o u g h t he Austr ian E m p r e s s who was a t t h e same time 
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Queen of H u n g a r y , made e f f o r t s t o decrease t h e horr ible burdens of t h e serfs a n d the re fo re 
tr ied to r e s t r i c t t h e privileges a n d despotism of t h e squires r e s to r ing t h e villeins' r i g h t f o r t he 
f ree change of residence t h a t t h e y h a d been d e p r i v e d of in 1514; she p u t an end to t h e squires 
hav ing t h e i r own courts (manor i a l cour t s ) , diminished d u t y labour, — however , 
owing to t h e opposi t ion, of t h e H u n g a r i a n F e u d a l Diet , she cou ld n o t lessen essen t ia l ly the 
villeins b u r d e n s . Whereas t o g e t h e r wi th her son a n d successor f r o m 1780, Joseph I I . she ex t end -
ed also to H u n g a r y the G e r m a n reforms of pub l i c education. 
The no to r ious decree of Mar i a Theresia cal led "Rat io Educationis" served t h e purpose 
of ent ire German iz ing in A u s t r i a , a count ry w i t h mixed na t iona l minor i t ies , and i t w a s not 
un t i l 1781 t h a t serfdom h a d b e e n abolished a n d p ro tes tan t s as we l l as Jews e n d o w e d wi th 
equal civic r i gh t s . 
U n d e r such political a n d c u l t u r a l cond i t ions Gy. Pálóczi H o r v á t h could not w r i t e f r ee ly , 
only as: H.[oruóí/ i] Gy.[örgy] Ts .[ászári] P . [raedicator] . In order t o solve tha t p o l y g r a m it is 
to be exp la ined t h a t it was n o t u n t i l the th i r t i e s of t he X l X t h c e n t u r y t h a t the o f f i c i a l regu-
la t ions of o r t h o g r a p h y were p u b l i s h e d on the i n i t i a t i ve of the " H u n g a r i a n Scientific S o c i e t y " , 
t he A c a d e m y t h a t had been b r o u g h t into ex i s t ence in 1830. U p t o t h a t time the H u n g a r i a n 
sounds " t s " a n d " c s " t h o u g h p ronounced in t h e same way, h a d b e e n writ ten d i f f e r e n t l y in 
cer ta in regions a n d print ing h o u s e s according to w h a t was accepted as o r t h o g r a p h y of a g r a m m a t -
ical school b y a town (in Pozsony, Pest, Debrecen, Kolozsvár or Győr). Therefore t h e a rcha ic 
" t s " being y e t va l id in Győr, a n d t h e c o m p o u n d consonant " c s " of t h e modern o r t h o g r a p h y 
being a l r eady used elsewhere, h a v e mean t in t h e abbrevia t ion " T s [ászár]" the vil lage Császár 
in the C o u n t y Komárom in t h o s e days as well as in the presen t . 
This p o l y g r a m was so lved b y b ib l iographers as early as t h e e n d of the previous c e n t u r y , 
viz., Gy. Pá lócz i H o r v á t h h a d been not only t h e p ro tes tan t p a s t o r of the vil lage Tsászár 
(Császár), b u t also the n o t a r y of t he Tata (Totis) Reformed C h u r c h District f r o m 1761 to 
1787. The a u t h o r ' s very i m p o r t a n t church h i s to r i ca l recordings r e f e r r i n g to these y e a r s have 
survived j u s t as well as his secu la r a n d religious p o e m s and carols. G y . Pálóczi H o r v á t h died in 
1788. His n a m e , even t h o u g h be ing kept in s ec re t , had been m a d e f a m o u s not o n l y b y his 
successful b o o k ment ioned p rev ious ly , bu t a lso b y his son, t h e po lyh i s to r wri ter , p o e t and 
folklorist of t h e age of H u n g a r i a n e n l i g h t e n m e n t : Ádám Pálóczi H o r v á t h . 
M o n o g r a p h s and t r e a t m e n t s in the H u n g a r i a n history of l i t e r a t u r e have r e v e a l e d al-
mos t every l i t t l e detail of his l i fe , however, t h e agr icul tura l c h a r a c t e r of our review does no t 
allow to s u b m i t for our r eade r s , m o r e detai led i n f o r m a t i o n on t h e s u b j e c t ; we t h e r e f o r e refer 
to some i m p o r t a n t inherences o n l y . 
In t h e y e a r when the K i n g of England George II died and h i s grandson the 22 y e a r old 
George I I I commenced his g lo r ious reign, — was born in 1760 the son called Á d á m of 
II . GY. TS. P . T h e parish of t h e p r i e s t - f a the r a n d t h e bir thplace of t h e son are the s a m e : Duna-
kömlöd in t h e Coun ty Komárom. As already m e n t i o n e d , the a u t h o r of " T h e School of N a t u r e 
and of G r a c e " h a d been, since 1761, t he pas tor a n d church distr ict n o t a r y in the vil lage Császár. 
Most p r o b a b l y , it was in these y e a r s t h a t t he b o o k was wri t ten a n d t h e son who w a s l a t e r to 
become a p o e t , l ived his c h i l d h o o d . 
A d á m Pálóczi H o r v á t h m u s t have b e c o m e of school age a r o u n d 1766, — a f t e r t h e f i r s t 
publ icat ion of t he book. The p a s t o r le t his son t o be t augh t in t he Császár village-school which, 
in those d a y s , could be bu t of l ower grade because the child f r e q u e n t e d higher classes in the 
ne ighbour ing vil lages Bicske (in earl ier o r t h o g r o p h a y : Bitske) a n d in Kocs (earlier: Kots). 
And y e t , i t was not b y t h e fami ly n a m e Pálóczi H o r v á t h t h a t the lat ter l i t t l e village 
h a d been r e n d e r e d wor ld - famous , b u t by a g r e a t Hungar i an h i s t o r i a n : Dániel Corn ides who 
lived in Pozsony (Bratislava, Pressburg). I t w a s in 1781 t h a t h e published in t h e f i r s t 
volume of t h e qua r t e r ly " U n g a r i s c h e s Magazin" appear ing in Pozsony and being w r i t t e n in 
German l a n g u a g e , his i m p o r t a n t scientif ic r e su l t s on the ident i ty of t h e words being in H u n g a -
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r ian "kocsi" (от kotsi), in I tal ian "Cocchio" , in F rench "Coche", in G e r m a n "Kutsche", in Slavic 
"Kod , Koci" e tc . a n d in English '•'•coach", and on the or ig in of coaching in H u n g a r y . 
The special character of ou r p a p e r renders i t possible to revert t o t h e agrarian r e l a t ions 
of t h a t p rob lem discussing it l a t e r in details. 
Gy. Pá lócz i H o r v á t h m a d e h i s son, af ter h a v i n g finished the p r i m a r y school-years in 
Kocs (or Kots), e n t e r the Debrecen Calvinist ( r e fo rmed) College in 1773, t he same old Scola 
t h a t he himself h a d f requented in a b o u t 1740. J u s t a t t h a t time I s t v á n H a t v a n i happened t o 
t e a c h a t t h a t College and became f a m o u s as a l e a r n e d professor, " t h e Hungar ian F a u s t " , 
t h r o u g h his r e s e a r c h work in n a t u r a l sciences of progress ive character . B y doing so, he cha l -
lenged the g rudge of the Board of Teachers and t h a t of the Church Magis t ra te . The y o u n g 
Á d á m Pálóczi H o r v á t h became a p u p i l of I . H a t v a n i a n d he himself go t i n t o conflict wi th t h e 
Magis t racy of t h e College. After h a v i n g finished his philosophical s tud ies , he did not become 
a theologian, i n s t e a d he went in f o r l a w and later on, w i t h the ass is tance of Prof. H a t v a n i , he 
t ook his engineer ' s degree. Then he r e t u r n e d to his T r a n s d a n u b i a n h o m e a n d got settled in t h e 
t o w n Pápa in t h e capaci ty of eng inee r . 
In 1782 a f t e r Emperor J o s e p h I I had l i qu ida t ed the major i ty of t h e monastic o rde r s 
a n d had most of t h e monasteries c losed , leasing their es ta tes , Ádám P á l ó c z i Horvá th b e c a m e 
t h e t enan t of t h e T rea su ry Land M a n a g e m e n t t h a t h a d been made f r o m t h e Benidictine A b b e y 
L a n d s in Tihany. F r o m this t ime on , he used to live p a r t l y in Balatonfüred, par t ly south f r o m 
t h e Lake Balaton, in the village Szántód as t e n a n t of t he t reasury l a r g e estate in the l ife 
of Emperor J o s e p h I I until, under t h e influence of t h e ou tb reak of the g r e a t French revo lu t ion 
or t h a t of the fa l l of his brother- in- law Louis XVI , t h e la t ter cancelled his decrees. 
By this t i m e the author of t h e book "The School of Nature a n d of Grace" , Gy. Pá lócz i 
H o r v á t h was d e a d . And his son a f t e r being dismissed f r o m the es ta tes of the Tihany A b b e y 
l ands and being l e f t wi thout means , r e t i r ed to his smal l es ta te in the C o u n t y Somogy d evo t i ng 
himself to l i t e r a t u r e only. 
As a poe t he made his great e p o s called Hunnias o r Hungarian Hunyadi, appear w r i t t e n 
in the style of Vergil ius 'Aenaeis , one y e a r af ter , on t h e occasion of his f a t h e r ' s death, he w r o t e 
a n d published a philosophical e s s a y on the "Sou l ' s immor ta l i ty" . 
Like his g r e a t contemporar ies , he too, deal t w i t h almost every b r a n c h of science, h is 
book " P s y c h o l o g i a " writ ten in 1789 could appear o n l y in 1792. His a s t r o n o m i c work " T h e 
shor tes t s u m m e r n i g h t " left the p r e s s in the previous year , in 1791. 
His g rea t i dea to publish a H u n g a r i a n Unive r sa l Encyclopaedia could not be real ized 
in the t imes of Abso lu t i sm. During t h e Napoleonic w a r s he lived in r e t i r e m e n t being in f r i end -
ship and cor responding with the g r e a t l i terary a n d sc ient i f ic men of t h a t t ime, P. Ányos, J . 
Földi , M. Csokonai Vitéz and the J a c o b i n , ex-convict F . Kazinczy. O n e of his last works was 
a l i t t le manua l on t he Statistics in H u n g a r y tha t was published a f t e r t h e Viennese Congress 
u n d e r the con t ro l of the restored imper ia l censorship, in 1817. 
The son of Gy . Pálóczi H o r v á t h , too, was engaged in collecting a n d composing l a y 
songs f inishing his unparalleled compi l a t ion of fo lksongs in 1813, b e i n g called "Ötöd fé l s záz 
Énekek" (Five a n d a Half H u n d r e d Songs"). Of t h i s work the m a n u s c r i p t had su rv ived 
a n d appeared on ly 140 later in the philological edi t ion of the Publishing H o u s e of the Acad, of 
Sei. in B u d a p e s t , in 1953. 
The per iod of t h e Holy Al l iance was no more t h e world of people l i ke Pálóczi H o r v á t h , 
a n d jus t as all ove r E u r o p e , lead b y t h e Prince of C lemen t Metternich or Sir Ar thur Wellesley, 
t h e Duke of W e l l i n g t o n , — in H u n g a r y as well t he Anc ien Régime g a i n e d the upper h a n d . 
Ádám Pá lócz i H o r v á t h , t he son of the author of t h e book: " T h e Schoo l of Nature a n d of 
Grace" , died on t h e 2 8 t h J anua ry 1820, one day before t h e dea th of George I I I , King of E n g l a n d . 
Were our per iodica l review n o t be wri t ten in Engl i sh , the t r a g i c a l analogy would n o t 
h a v e been m e n t i o n e d . GY. SZAMOS 
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T H E QUANTITATIVE CHANGES O F ASCORBIC A C I D DURING 
T H E G R O W T H O F T H E ARANYESŐ B E A N V A R I E T Y 
Ascorbic acid plays an i m p o r t a n t role in t he growth and deve lopment of p l an t s . The 
ascorbic acid con ten t of plants is closely related to t he different stages of growth and develop-
m e n t . Our studies have been carr ied ou t on the Aranyeső bean var ie ty . W o have closely observed 
t h e changes in the reduced ascorbic acid content f r o m sprouting u n t i l the appearance of the 
f i f t h node. Since the oxidized f o r m has a more labile character, t he reduced form is a be t t e r 
index of growth and development . 
Similar tes ts were carried ou t by P é t e r f y — B r u g o v i t z k y (1959) on Immerso and 
Cerasiforme t o m a t o varieties and on Physalis alkekengi, R. canina v a r . lutetiana, R. rugósa 
a n d R. pendulina. According to t h e s tudy the accumula t ion of ascorb ic acid reaches i t s peak 
in the leaves a t blossoming and i ts nadir at fer t i l izat ion. 
During our experiment we no ted that the a m o u n t of ascorbic ac id gradually increased 
f r o m the t ime of sprouting un t i l t h e appearance of t he first node. Da i ly measurements were 
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Fig. 1. The changes in ascorbic ac id content dur ing the first 16 days in t he growth of seedlings 
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Fig. 2. Changes in t h e ascorbic acid c o n t e n t in the f i r s t t o f i f t h node 
increased unt i l t h e n in th day a n d a f t e r w a r d s the l eaves showed s imi l a r changes. A f t e r t he 
appearance of t h e leaves the a sco rb i c acid c o n t e n t of the stem a n d r o o t was reduced. F r o m 
t h e 13th day we even noted r e d u c t i o n s in the leaves . This is mainly d u e to the c i r cums tance 
t h a t the highest ascorbic acid c o n t e n t may be f o u n d in young leaves a n d in the s t em a t i t s 
apex (VALENTA—KUTACSEK 1960). La te r , tes ts w e r e carried o u t according to leaf - rows; 
t h e ascorbic acid con t en t of the r o o t , s ta lk and leaves were separately de te rmined . The exper i -
m e n t a l results m a y be seen in f i g u r e s 1 and 2. The f i g u r e s present t h e changes of ascorbic acid 
con t en t in mg/g f r e s h weight c a l c u l a t e d as a f u n c t i o n of t ime or leaf r o w . 
I t may be clearly seen f r o m t h e figures t h a t t h e r e is a r e d u c t i o n in the to ta l a m o u n t 
of ascorbic acid f o u n d in the second a n d third leaf rows . This may be a t t r i b u t e d to the in t ens ive 
g rowth of the b e a n p lan t in this p e r i o d . This growth m a y be seen in t h e d is t r ibut ion of ascorb ic 
acid in such a w a y t h a t the ascorbic ac id content of t h e s tem and root s ignif icant ly increases in 
re la t ion to the v a l u e s measured f o r t h e f irs t leaf r o w , while the a sco rb i c acid content of t h e 
leaves reduces. Since the total a s c o r b i c acid con ten t of the root a n d s t e m does not equa l t he 
con ten t of the l eaves even this w a y , i t is comprehensible tha t the a sco rb i c acid content of t he 
en t i re plant is r e d u c e d . The bean p l a n t stops growing a f t e r the f o u r t h node and the ascorbic 
acid content of t h e leaf and t he t o t a l ascorbic acid con ten t again increases . 
These t e s t s were made on p l a n t s grown in ful l i l luminat ion a n d t h u s we could e x a m i n e 
t h e influence of ascorbic acid c o n t e n t on growth on ly . La te r similar examina t i ons were m a d e 
on beans grown in darkness. O u r exper iments i n d i c a t e d that the a sco rb ic acid c o n t e n t of 
beans kept in d a r k n e s s did not i nc rease , bu t ra ther decreased . This is d u e to the lack of chloro-
phyl l . Thus, in a d d i t i o n to g rowth , l ight is the second decisive f a c t o r fo r the d is t r ibu t ion of 
ascorbic acid c o n t e n t . The conc lud ing pa r t of our examina t ions c o m p r i s e d the de t e rmina t i on 
of the d r y - m a t t e r content . Our r e s u l t s have led us t o the conclusion t h a t there is a pos i t ive 
correlat ion b e t w e e n ascorbic acid c o n t e n t and d r y - m a t t e r content of t h e p lant : t he h igher 
t h e ascorbic acid con t en t of the o r g a n s , the greater will be the d r y - m a t t e r content . 
The de t e rmina t i on of a sco rb ic acid con ten t ha s been done w i t h chemical m e t h o d s 
(STRAUB 1965) , w i t h i n d o p h e n o l t i t r a t i o n . 
* 
Prepared i n the D e p a r t m e n t of Plant Phys io logy L. Eö tvös Univers i ty , B u d a p e s t 
M Á R I A H E R O N A I , É V A P E T I 
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I N T E R N A T I O N A L SYMPOSIUM ON MEDICINAL H E R B S * 
Budapes t , September 20—25, 1965. 
An in ternat ional symposium on medicinal he rbs was held in B u d a p e s t between Sep t ember 
20 and 25th in order to celebrate t h e 50th Anniversary of the I n s t i t u t e for Research on Medi-
cinal Herbs . The Ins t i tu te as well as other in te res ted authorities, companies , research and 
educat ional centres par t ic ipated in the p rogramme. 
The successful symposium was held in the assembly hall of t h e Hungar ian A c a d e m y of 
Sciences. 
The inaugural address was given by G. Soós , deputy minis ter a n d then P. TÉTÉNYI, 
director, greeted the par t ic ipants . Af terwards he gave a comprehensive lecture on t h e half 
cen tury of exper imental act ivi ty of the Ins t i tu te for Research on Medic inal Herbs. 
In three days 250 par t ic ipants f r o m 15 countr ies attended 67 lec tures prepared b y 108 
authors . The lectures were given in French, German , Russian and Hungar ian . 
The subject ma t t e r of the sympos ium covered a very broad r a n g e of questions r e l a t ed to 
medicinal herbs. 
A few speakers reported on the major results , t r ends and f u t u r e perspectives of research 
in the well-known inst i tut ions of the i r countries. Th i s is how the aud ience got a comprehensive 
p i c t u r e o f t h e w o r k o f V I L A R f r o m t h e l e c t u r e o f P . T . K O N D R A T Y E N K O a n d I . A . G U B A N O V 
(Moscow), of the s ta tus of breeding medicinal herbs in Czechoslovakia f r o m F. STARY (P r ague ) 
and of the results of the KOMAROV Ins t i tu te of B o t a n y from V. S. SOKOLOV (Leningrad). 
Nine lectures t reated the ex t remely i m p o r t a n t question of b reed ing . Thus, for ins tance , 
P. TÉTÉNYI (Budapest ) , M. STEIN (Quedlinburg) a n d F . STARY (P rague) familiarized t h e audi-
ence with the present s ta tus of medicinal herb breeding, and P. TÉTÉNYI (Budapest) gave a 
general survey of the methods of breeding medicinal herbs. In add i t ion to these repor t s were 
given on the concrete results of the di f ferent me thods of breeding a f e w medicinal herbs impor -
t a n t for the pharmaceut ical i ndus t ry , i.e., mainly t he poppy H. BÖHM (Hal le)S. MÓRÁSZ (Kom-
polt), К. LŐRINZ—Р. TÉTÉNYI (Budapes t ) . The speakers paid special a t t en t ion to the bioche-
mical aspects of the question, i.e., to the necessary changes occurring in the chemical composi-
tion of the p L n t s . The use of the concept of chemical races was repea ted ly suggested in re la t ion 
to the topic. 
About 4 or 5 lectures were given on the problems of chemotaxonomy: V. HEROUT 
(Prague) presented data on the chemical fea tures of different fami l ies (e.g., Compositae) 
while A. L. HRIMLJAN (Yerevan) and H. SCHILCHER (Munich) descr ibed the chemotaxonomi-
cally different species (mint, Solidago). 
The 14 lectures concerning t h e per t inent agrotechnical tasks i nvo lved in the commercia l 
growing of herbs were of special in te res t . Four t a lks t rea ted the p rob l ems and results of using 
* H u n g a r i a n ti t le: Nemzetköz i Gyógynövény Symposion. 
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chemical weed ki l lers on medic ina l herbs and p l a n t s yielding vola t i le oils and the a f f ec t of 
individual c o m p o u n d s on the a c t i v e ingredients of h e r b s . Briefly t h e y t r e a t e d the possibi l i t ies 
of chemical weed killing during t h e growing of vo la t i l e oil yielding p l a n t s (J. SVÁB—D. FÖL-
D E S I ( B u d a p e s t ) , A . R U M I N S K A ( W a r s a w ) , K . M I C H A L — G . V R A N Y ( P r a g u e ) , H . ZAHN ( A r t e r n ) , 
M. MÜLLENBERG (Leipzig) r e p o r t e d on an in t e res t ing e x p e r i m e n t a l project which h a s 
been in progress f o r six years. T h e a f f e c t of d i f ferent amoun t s and m i x t u r e s of artificial fer t i l -
i ze r on the yield a n d quality of f e n n e l (Foeniculum vulgare, Mill.) w a s analyzed. 
M . B É K É S Y — L . T R É F Á S — F . N A G Y ( B u d a p e s t ) , A . SMOLYANOV ( S i m f e r o p o l ) , F . E I S E N -
HUTH (Leipzig) a n d others l e c t u r e d on the results a n d possibilities of mechanizat ion in t h e 
product ion of p l a n t s impor tan t f o r t he p h a r m a c e u t i c a l indus t ry . 
The ecological factors of t h e various growing sites have a c o m p l e x affect on — a n d 
t h u s play an i m p o r t a n t role in — developing t he p r o p e r qualities a n d quanti t ies of a c t i v e 
p l a n t ingredients . I n his lecture J . TUCAKOV (Belgrade) emphasized t h e need for the i n t e r n a -
t iona l study of g rowing medicinal h e r b s on a large sca le . Other speakers described their s tud ie s 
of the f luc tua t ions of the q u a n t i t y of ac t ive ingredients in a par t icular p l a n t in order to d iscover 
t h e affect of s u n l i g h t , i l luminat ion , d rought or o t h e r factors L. COSSON (Paris), E. NICHI-
F O R E S C U — V . C U C U ( B u c h a r e s t ) , S . I V Á N Y I ( B u d a p e s t ) . 
The f l u c t u a t i o n s of act ive ingred ien t s due t o growing period a n d t ime of day h a v e t o 
b e considered w h e n e v e r examining t h e ecological f a c t o r s as well as t h e qual i ty and q u a n t i t y 
of the active ingred ien t s . This q u e s t i o n was t h o r o u g h l y treated b y V . M. STYKOV a n d B . G. 
CHINGOVA ( K a z a n l i k ) in their l e c t u r e on the d y n a m i c s of collecting v o l a t i l e oils f rom l a v e n d e r 
blossoms and b y other speake r s too . 
The l ec tu res t rea t ing the v a r i o u s questions of t h e active i n g r e d i e n t s of plants compr i sed 
a very i m p o r t a n t p a r t of the sc i en t i f i c programme of t he symposium. 
A few s p e a k e r s reported o n t h e isolation of n e w act ive ingred ien t s [F. SANDBERG (S tock-
holm) , etc.]. A n d several reports t h e problems of t h e analy t ics of m e d i c i n a l herbs ei ther gener -
a l ly t reated or a p p l i e d i t concre te ly t o one plant or a c t i ve ingredient or t o one group of a c t i v e 
i n g r e d i e n t s E . T Y I H Á K — G . G U L Y Á S — К . J U H Á S Z (Budapest), К . J O V Á N O V I C S ( B u d a p e s t ) . 
T h e chromatograph ica l and especia l ly t he thin-layer ch roma tograph ica l me thods are i m p o r t a n t 
analyt ical so lu t ions . I . BAYER ( B u d a p e s t ) presented a comprehensive s u r v e y of the t h i n - l a y e r 
ch roma tog raph i ca l analysis of a lka lo id s . 
The r e p o r t s on exper iments i n extract ing a f e w act ive ing red ien t s of industrial i m p o r -
t a n c e (alkaloids, solasodin, etc.) c r e a t e d great in te res t P . BITE—E. M. KARÁCSONY—T. RETEGI 
— A . U S K E R T (Budapest), B . Z S A D O N ( B u d a p e s t ) . 
Cs. LŐRINCZ (Budapest) d i scussed about t h e a f f e c t of the d i s t r i b u t i o n of organic bases , 
ma in ly alkaloids, in a l iquid—liquid sys tem and p r e s e n t e d expe r imen ta l results which c o n t r a -
d i c t the usual experiences, p r o v i n g t h a t with t he a id cf certain ac ids t h e mentioned ac t i ve 
ingredients can be directly and f u l l y brought i n to a n organic phase . F u r t h e r s tudy of t h i s 
p rob lem may l e a d to and a n a l y t i c a l and indus t r ia l quick method . 
Six l ec tu res presented p r o b l e m s of the biogenesis of p lant a c t i v e ingredients a n d t h e 
c u r r e n t results of studies on n e w a n d difficult q u e s t i o n s S. SÁRKÁNY—G. У. PETRI—К. M. 
NYOMÁRKAY—I. S. K i s s (Budapes t ) examined the a lka lo id format ion of Papaver somniferum L . 
i n relation to t i s sue s t ructure a n d o r g a n d i f fe ren t ia t ion . K. B. HORVÁTH—M. V. BALÁZS—О. 
CLAUDER ( B u d a p e s t ) presented d a t a o n the biogenesis of the p y r i d o k a n t i n s t ructured a lka lo ids 
of Vinca minor L . 
The p r o g r a m m e was c o m p l e t e d by lectures o n the results of medic ina l herb r e s e a r c h 
f r o m a pharmacologica l aspect. O n e of the most m o d e r n tasks of m e d i c i n e is to find medic ines 
t o effectively c u r e cancer and arteriosclerosis e tc . In tens ive r e sea r ch is continuing in t h i s 
f i e ld too. Four l ec tu res were g iven o n the results of such research: I . PALYI—E. TYIHÁK—V. 
P Á L Y I ( B u d a p e s t ) , Y . M . B A N D H I K O V — M . N . K O N O V A L O V ( M o s c o w ) . 
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T h e audience p a y i n g great a t t en t ion t o t he lectures h a d a number of q u e s t i o n s and 
con t r ibu t ions . 
P . TÉTÉNYI closed t h e programme b y b r i e f l y summar iz ing the work of t h e sympos ium 
and emphas iz ing the need for such meet ings t o deba te p rob lems a n d report on r e s u l t s . 
T h e lectures g iven dur ing the I n t e r n a t i o n a l Sympos ium on Medicinal H e r b s will be 
publ i shed in a special issue of Herba Hungarica. 
Besides the scient i f ic programme, a social evening, ope ra per formance a v is i t to the 
I n s t i t u t e fo r Research on Medicinal Herbs a n d a two-day s t u d y tour of the m e d i c i n a l herb 
f a r m s n e a r t he lake B a l a t o n , have given v a r i e t y to the p r o g r a m of the S y m p o s i u m . 
Á G N E S K É R Y 
I N V E S T I G A T I O N O F T H E V A S C U L A R B U N D L E SYSTEM O F T H E 
F L O W E R WITH T H E " C L E A R I N G " M E T H O D 
All over the world a n u m b e r of r e sea rch workers are engaged in inves t iga t ing t h e repro-
duct ive o rgans f rom morphologica l , histological , his togenet ical e tc . aspects. (D. JUHÁSZ 1964/a). 
P a r t of the s tudies connected with f l o w e r and f ru i t a re in relat ionship w i t h t h e of ten 
discussed p rob lem of the f o r m a t i o n of the in fe r io r pistil ( r ecep tacu la r , — a p p e n d i c u l a r theory) . 
Also in t h e l a t t e r e x a m i n a t i o n s a complete a n d thorough knowledge of the v a s c u l a r tissue 
sys tem is essential which c a n be traced on t h e serial cross and longi tud ina l sect ions. T h e preced-
ing micro techn ica l works a re , however, r a t h e r t ime consuming a n d recons t ruc t ion of the vas-
cular t i ssue system is on ly possible af ter de t a i l ed studies of sections. 
I n t h e course of m y examinat ions w h i c h were directed main ly to Cornus species, to 
become m o r e rapidly a c q u a i n t e d with t he n e t w o r k of bundles I made an a t t e m p t wi th the 
" c l e a r i n g " me thod (Bozó 1936, ROM 1934). F o r this purpose I used par t ly f r e s h l y collected 
pa r t ly f i x e d buds of va r ious developmenta l s tages , open a n d pos t f lora l f lowers . 
Clearing as a m e t h o d has been known fo r a considerable t i m e and has h a d a n i m p o r t a n t 
role in t h e ident i f ica t ion of petals, p a r t i c u l a r l y of the l ea f -d rugs (SÁRKÁNY—FILLÓ 1951, 
MAGYAR GYÓGYSZERKÖNYV — H u n g a r i a n P h a r m a c o p o e i a 1 9 5 4 ) . T h e p o i n t is t o e x t r a c t t h e 
p r o t o p l a s m a t i c subs tance of t he cells wi th v a r i o u s chemical t r e a t m e n t s w i t h o u t de fo rmat ion 
o f t h e c e l l w a l l s ( S Á R K Á N Y — S Z A L A I 1 9 6 4 ) . 
I n t h e following t h e cleared flower w a s t rea ted w i t h to lu id ine blue as a well known 
m e t a c h r o m a t i c stain (SÁRKÁNY 1941). H e r e b y t he whole b u n d l e system b e c a m e visible and 
i ts pos i t ion in the space, connect ions etc, cou ld be readily s tud i ed (Figs. 1, 2, 3, 7). Beside the 
bundle n e t w o r k of course also the other p a r t s of the f lower c a n be observed. 
F r o m the objec t ives of examinat ion e .g . in the species Cornus sanguinea L . a n d Cornus 
mas L. in t he level above t h e ovules the cross bundle ring (Figs , 3, 4) t ha t a p p e a r e d in the 
course of clearing is h a r d l y percept ible on t h e ser ia l sections. (Figs . 5, 6) Thus i ts e x a c t position 
and role depending on t h e sections only can b e ha rd ly e lucidated though for t he e s t ima t ion of 
the in fe r ior pistil and i n t e r p r e t e d as a " n o d a l l e v e l " et m a y h a v e some impor t ance (D. JUHÁSZ 
1964 a, b). The clearing process was successful ly employed also in the examina t i on of flowers 
belonging t o other famil ies such as Araliaceae, Cruciferae (Fig. 2, 7) and it always r e a d i l y supple-
m e n t e d knowledge ga ined on the grounds of serial sections. 
* 
P r e p a r e d in t he D e p a r t m e n t of App l i ed Bo tany and Histogenesis , L. E ö t v ö s Univer-
si ty, B u d a p e s t 
G A B R I E L L A D . — J U H Á S Z 
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Fig. 1. Vascular b u n d l e sys tem of t he cleared flower of Cornus sanguinea, schemat ic drawing. 
Magnif ica t ion: 63 X 
Fig. 2. Cleared gynoeceum of Hedera hel ix . Fig. 3. Cleared gynoeceum of Cornus sangui-
Magni f ica t ion 25 X nea, s t age a f te r f lower ing . Magnif icat ion: 25 
X • a = cross bundle, b = sepal , с = discus, 
d = s tyle 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
V A R I A 2 4 1 
Fig. 4. Portion of cross bundle from the cleared flower of Cornus s. Magn. = 100 X 
Fig. 6. Portion of cross section 
with cross bundle; Cornus s. 
Magnif. 80 X 
Fig. 5. Developed bud of Cornus sanguinea in the level 
above the ovules. Magnif. 40 X 
: . mm 
Fig. 7. Cleared hypogynous flower of Sinapis arvensis. Magnification 16 X 
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THE FIRST HUNGARIAN LITERARY REPORT ON THE AGRICULTURE 
OF ENGLAND 
In our days when the Anglo—Hungarian political and cultural relations grow more 
and more marked, i t seems to be timely to bring up the memory of the Hungarian traveller 
that first described and published in the form of a book, his observations made in England. 
The person in question is MÁRTON S Z E P S I CSOMBOR , a young schoolmaster from Kassa who 
visited England in 1618 where, besides several important towns, he also studied London most 
thoroughly. Previously he had toured about in Poland, the Mazur-land and Prussia then, hav-
ing crossed the Danish sea, he arrived in the Netherlands and taking a look round this country, 
he finally landed in England. He took in the landscape that unfolded itself before his keen 
eyes, and was so very different from that at home. With admiration he set fast that it was 
much more developed and prosperous than Hungary which had been ravaged in many a war 
by Turks and Germans and by internal troubles. Not only did he observe the world of aristo-
cratic circles, that of the societies at court, — he did take interest in everything: economic 
and social manifestations. Being anxious to give a true picture of English conditions on the 
basis of his personal impressions he did not avoid the company of the simplest people either, — 
as he tells us in his report: Europica varietas. He formed his opinion on the nature and character 
of the Englishman, relying upon experiences gained from direct observation, while having a 
closer look at the industrial and agricultural conditions, too. The abundance of fruit roused 
his curiosity: 
"That people — he wrote — is extravagant, weak and of feminine character. When I 
talked with a decent fellow about the frui t of England that man said that he had seen one piece 
of cherry being sold for sixtyfive pence which is equivalent to the same amount in Hungary. 
I seemed to have misunderstood him thinking he was speaking of some gem, and therefore I 
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asked what kind of a cherry he had meant. Upon which he answered that it had been like any 
cherry in any other country. Should I stay for two more weeks in that town, — he continued — 
I might see that a cherry or some other piece of fruit was sold even for as much as seventy pence 
because English people have a liking for early fruit paying for i t high sums when they want 
to buy i t for their sweetheart, master or for a good friend, while some people only hang the 
cherry on their ear lobes wearing it there as long as it has become common in the market doing 
so just in order to parade with the early f ru i t " . 
.^ЕГЯОР/СЛ VARIETES. Цю 
, g C a v a g y 
K > Z E P S I C Z O M - I 
B O R M Á R T O N N A K & 
L e n g y e l , M a z u r > P r u z | £ 
„a D a n i a . F n f ï a , HoliandiA, I c y J 
%'Ze landia , A n g l i a , Call ia, 
Német éíCkehOrfágon, vifon 
Jp, tag : Az Pru ísui.f'omeranis^Sue-
"7 m i , Narve?iai,Frifííi.Ze!andiai, 
> Britanniai, Tengeren vaio bud«. 
UH bari Htot, hallat kúl'mb 
kulcmb fcle'dolgokiuk 
• aSuid le irai*. 
M e l y minden Oivafonak 
nem czak gySnySrûfejér* , 
fok fele haínaradt 
Solgaihat. 
C A S S A N , 
Fíftus {anos altal, 161 
Fig. 1. "Europica varietas" title-page 
By this seemingly simple, childish story CSOMBOR characterized the world of English 
society in those days. After having visited the towns having but scarce population, he was 
surprised to see London with her several thousands of inhabitants. Being a man of practical 
common sense, he was immediately interested in what the consumption of such a metropolis 
could be. What quantities of the different kinds of meat were necessary to feed the town: 
"There are so many people in Londinum that one might think: every day a fair is 
being held. I was told that besides the visitors of the town, three hundred thousand people 
live here permanently. Bread must be needed, I daresay! I can tel l for sure that no week passes 
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without the slaughtering of one-and-a half hundred oxen and thousand sheep. Not to mention 
the birds and the masses of salt-water f ish!" 
The calculation is quite pertinent, — either had he got the data from competent authori-
ties or whether he made calculations of his own. The cattle- and sheep breeding called to his 
attention particularly. 
We are getting an illustrative picture on English animal breeding. He says that it was 
rather the size of the animal not their number which amazed him. The body of cows was as 
high and fat as that of any ox in Hungary, all the animals wer black even if the hers consisted 
of as much as two thousand cows. Oxen were as heavy as buffalos at home. Their horns, together 
with the head, were as big as the lap of man and always white though the animals themselves 
were black. — Neither did he overlook sheep breeding. He noticed that wool was fine as pure 
silk. When looking for an explanation, he was told that in the meadows there is plenty of rose-
mary grass on which the sheep thrive, and i t is this grass that makes wool nice and fine. CSOM-
BOR would not believe i t as easily and wanted to find out the truth himself. When, however, 
he sniffed at the meat of slaughtered sheep, he could percieve the lovely smell of rosemary 
grass. "This grass —- he adds as an explanation — is not identical with our rosemary which is 
also being raised in gardens just like in our country". 
He was also surprised to find that the fields were enclosed by hedges. According to his 
statement, sufficient enough wheat, rye and barley were grown. In those days this was indeed 
the situation in England. Arable land is expensive — he says, — because "there are too many 
people for i t " . 
Perhaps, because he s himself was fairly mirthful and happy-go-lucky, he was especially 
interested in the world of London society this life being the result of economic welfare. He liked 
the parks and playgrounds. He gives a description of the sports of men: of long-jump, weight-
throwing, games played with ball, throwing the spear, wrestling, game of skittles, trundling 
the hoop, etc. During his visit he could observe the famous garden culture in its brightest period, 
and he also noticed the network of canals. But let us see what he himself tells us all about it: 
"To the left of those who enter, there is a house resembling a cathedral; in it you find 
diverse places in each of which some other game is played: ball, skittles, loop, marbles. And 
alongside you behold a lovely canal. Whence, if you go through the side-gate turning to the 
left and entering the garden, you will be surprised at its beauty and above all, at those you 
f ind therein: some throwing stones, some others poles; some wrestling or jumping while others, 
especially the young women-folk and delicate virgins, — take part in singing contests". Besides 
the gardens and canals he became aware of the high-levelled culture of society; this is proved 
by what he tells us about sports and singing. — To his record on the sporting spirit of English 
society he adds other data, too: young women were very fond of riding and i t often occurred 
that some of them outdid their sweetheart. Evidently, this can be attributed to the flourishing 
horse breeding though M Á R T O N C S O M B O R makes no mention of this in particular. 
I t is with enthusiasm that he observed the artificially shaped fishpond, and he registered 
that a special pond had been established for different fowls, with pelicans, sea ravens, swans 
etc. in it. Besides, the deer park is found. . . "and you might have a look into i t from all sides". 
"You behold there much game: deer, white and black hare, wild oxen, roe, buffalo, and so on. 
Next to the garden there are the King's palaces. Some made of brick only, others of hewn stone. 
Every man has free entrance into the courtyards, nobody would ask him what he was doing 
there, what was the purpose of his coming?" 
Thus he too, could go about freely, without any restriction and he did avail himself of 
the opportunity. He wanted to meet the king himself, however, in that he had no luck. 
" I did my best to see King James but was told by his chief courtiers that for a fortnight 
he has never left his house and neither has anybody been allowed to enter his palace so great 
was the press of his work." 
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Though he did not succeed in seeing the king, he had good opportunity to view the 
houses, palaces and the walks bordered with limetrees, the gardens used for games which, as i t 
seems, must have appealed to him very much, because he mentions them time and again. 
"These palaces are surrounded from all sides, with pleasuregardens, and in the town, too, 
there are promenades and parks with innumerable limetrees in such a measure that I hardly 
think any town of a country, besides Italy, were able to display the same lovely view". And 
here he ventures a quite amazing opinion: "Those who have ever seen in this town the king's 
gardens, palaces and the people at his court, will think but little of Germany's unpleasant 
music". The judgement of the Hungarian schoolmaster on contemporaryEnglish and German 
music is remarkably pertinent; we all know, and history of music has proved, that what he 
said is true. I f we consider that in the course of their musico-pedagogic activities the followers of 
K O D Á L Y have often referred to English examples stating that the level of the music in English 
society was high in the past and so it is even today, — we cannot help appreciating C S O M B O R ' S 
opinion and so more so because i t must have been based on everyday facts which he seems to 
have observed very thoroughly. 
In the eyes of the XXth century these data on the agriculture of England in the XVI I th 
century might seem but few. For us, however, they are valuable because i t was a young human-
ist who, in his wanderings through Europe, noticed the manifestations of the more developed 
English agriculture and social culture being related to one another and compared to the state 
of affairs in his own country. More than 2 0 0 years later I S T V Á N S Z É C H E N Y I and some of his 
contemporaries when taking a closer look at the English conditions had a more profound 
insight. However, among the foregoers the young schoolmaster S Z E P S I CSOMBOR M Á R T O N 
has a prior claim in appreciation in the history of Anglo-Hungarian relations. 
R. Szu 
REFERENCE 
S Z E P S I CZOMBOR , M. (1620): Europica varietas, Festus János, Cassa. 
ACTIVITY OF THE PHOSPHATASE ENZYME I N IN-BRED MAIZE LINES 
AND IN PLANTS FROM SINGLE CROSSES 
Several authors ( S I K O N A 1 9 6 2 , F I A L O V A — D O B R E M Y S L O V A 1 9 6 2 , R O B E R T S 1 9 6 3 ) have 
treated the enzyme phosphatase which catalyzes the synthesis of glycose-1 phosphate from 
inorganic phosphate without the presence of energy-rich phosphate donors. 
In our experiments we examined the phosphatase activity of maize plants of the C5, 
M14, 014, WF9 in-bred lines and in the C5 X WF9, C5 X WF9st, M14 X 014 and WF9 X 
M14 single crosses. 
Similar studies were carried out by HAGEMAN et al. (1962). The nitrate reductase 
activity was examined in the in-bred lines of maize and in the F, hybrids and it was found 
that the difference in nitrate reductase activity might be very great between certain lines and 
certain hybrids, or parental lines. The enzyme activity of the hybrids usually surpass that of 
the parental lines. 
For the present study, examinations have been made on the leaves of maize plants, 
acid phosphatase activity was determined by the modified SOMMER (1955) method. The results 
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of this are given in Figure 1. The results of the relative activity was extrapolated to thirty 
minutes. 
As we can see from Fig. 1, the phosphatase activity of the lines and single crosses — simi-
larly to the data found in literature — moves between very broad limits. The lowest phospha-
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1 2 3 4 5 - 6 7 8 9 lines and single crosses 
Fig. 1. The phosphatase activity of the maize lines and single crosses 
WF9 X M14 single cross for the C5 X WF9st. The greatest value for the hybrids was found 
in the M14 X 014 single cross while the activity of the enzyme of the 014 line is greatest 
among those in-bred maize plants. The amount of enzymes found in C5 is similar to that of 
the M14 line. 
After comparing the phosphatase activity of the in-bred lines and hybrids, it is possible to 
state that the hybrids contain a lower amount of enzymes than do the in-bred lines. The enzyme 
activity has increased after Mg++was added to the substrate, but even in this case greater 
values are produced by the in-bred lines. Among the hybrids the C5 X WF9 single cross pro-
duced the greatest enzyme activity, while the WF9 X M14 the least. Of the in-bred lines 
the greatest values were produced by the M14. 
* 
Prepared in the Department of Plant Physiology of L. Eötvös University, Budapest. 
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MAGYARORSZÁG KULTŰRFLÓRÁJA 
(Cultivated Plants of Hungary) 
This serial work consists of 10 volumes being written under the auspices of the Agricul-
tural Section of the Hungarian Academy of Sciences. General editors are: for the years 1 9 5 9 — 
1 9 6 5 F e r e n c E r d e i and f s à n d o r J á v o r k a , and from 1 9 6 5 : I m r e M á t h é . Members of the 
editorial Committee: V i l m o s F r e n y ó , A n d o r J á n o s s y , Z o l t á n K á r p á t i , J á n o s L e l l e y , 
I v á n O k á l y i , S á n d o r S á r k á n y , A n d r á s S o m o s , R e z s ő S o ó , B á l i n t Z ó l y o m i . Technical 
editor: S z a n i s z l Ó P r i s z t e r . The chapters dealing with plants separately, are written by special 
experts, thus the team of contributors for the whole work numbers more than 100 collaborators. 
The work "Cultivated Plants of Hungary" comprises the cultivated plants being grown 
and those that can be grown, in our country, belonging in a broader sense, to the notion 
"agricultural plants". Thus, species of agricultural and vegetable plants grown in the field, 
fruit varieties, the Cryptogamous and flowering industrial plants and medicinal herbs are dis-
cussed herein (on the other hand, ornamental plants, the cultivated woody varieties, those 
pertaining to the forestry, etc., are omitted). The information comprises the nomenclature of 
the species discussed, their systematic position, origin, area, the history of their cultiva-
tion, the geography of cultivation, external- and internal morphology, chemical composition, 
metabolism, the uptake of nutriments, the physiology of development and growth, the bio-
logy of flower and fruit, environmental factors (climatic, edaphic, biotic factors), causes of 
damage (parasites), heredity, breeding, the most important aspects of growing, economic 
significance, utilization, description of the species and finally, a compilation of the literature 
on the subject. 
Even on a world scale, besides the Soviet work (of which, however, only some volumes 
have been published so far), there does not exist an undertaking of similar range that would 
submit such a manifold summary in the knowledge of the agricultural plants discussed. The 
plants are enlisted in systematic sequence in the volumes, however, the fascicles once being 
completed, appear separately, thus forming gradually each volume. Up to date the first and 
the tenth volumes have been entirely completed. 
Vol. I (from 1959 to 1962) comprises the cryptogamic plants. Fascicles of the volume: 
(In Vol . I /A) J . H o r v á t h ( 1 9 5 9 ) : Bevezetés az általános mikrobiológiába (Introduction in general 
microbiology) 1 / 1 . p .86. — J . H o r v á t h ( 1 9 6 0 ) : A nitrogénkötő baktériumok (Nitrogen fixing 
bacteria) 1 / 2 . p. 4 6 , Fig. 1 . — J . B á n h e g y i ( 1 9 6 0 ) : A tejsavbaktériumok, Lactobacteriaceae 
(Lactid acid bacteria, Lactobacteriaceae) 1 / 3 . p. 6 7 , Figs. 7 . — F I . Soós ( 1 9 6 0 ) : Az ecetbaktériumok, 
Acetobacter-fajok (Acetobacteria, Acetobacter species) 1 / 4 . p. 4 0 , Figs. 4 . — G y . N a g y ( 1 9 6 0 ) : 
A butilalkohol-baktériumok (Butylalcohol bacteria) 1 / 5 . p. 4 0 , Figs. 1 5 . — J . H o r v á t h ( 1 9 6 0 ) : 
Az antibiotikumtermelő sugárgombák (Antibiotics producing ray fungi) 1/6. p. 52, Figs. 5. — E. 
K o l — L . M a c h a y ( 1 9 6 1 ) : A termesztett algák (Cultivated algae) 1 / 7 . p. 6 2 , Figs. 2 7 , Coloured 
Tables 2 . — Sz. P r i s z t e r ( 1 9 6 1 ) : Függelék (Appendix). (Supplements and indices for fasc. 
1 — 7 . ) I /F / l . p. 9 4 . (In Vol. I /B) — J . V ö r ö s — G . U b r i z s y ( 1 9 6 0 ) : A penészgombák, Mucorales, 
Hyphomycetes (Mould fungi, Mucorales, Hyphomycetes) 1 / 8 . p. 1 2 4 , Figs. 3 0 . — J . Z s o l t — F B . 
P a z o n y i — E . N ó v á k — A . P e l c ( 1 9 6 1 ) : Az élesztők (Yeasts) 1 / 9 . p. 1 3 2 , Figs. 2 5 . — M. 
B é k é s y — A . G a r a y ( 1 9 6 0 ) : Az anyarozs, Claviceps purpurea (Fr.) Tul. (Ergot, Claviceps pur-
purea (Fr.) Tul. ( 1 ) 1 0 . p. 8 8 , Figs. 3 8 . — G . B o h u s — I. K o r o n c z y — S. U z o n y i ( 1 9 6 1 ) : 
A termesztett csiperke, Psalliota bispora (Lange) Treschow (Cultivated mushroom, Psalliota bi-
spora (Lange)Treschow) 1 / 1 1 . p. 1 6 2 , Figs. 3 9 . — Sz. P r i s z t e r ( 1 9 6 2 ) : Függelék (Appendix). 
(Supplements and indices for fasc. 8—11) I(F)2. p. 42, Fig. 1. 
The series of flowering plants is introduced by the publication of the "Coloured Atlas" 
to Cultivated Plants of Hungary (1961) in Vol. X. This volume contains the coloured repro-
16* Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
2 4 8 V A R I A 
ductions of the artistic water-colours painted by V. C s a p o d y , of the plants to be discussed 
in Vols. I—IX. The quart-form (24 X 34 cm) coloured pages represent partly the picture of 
habit, partly that of certain characteristic parts of the plant (some of them enlarged). On the 
whole about 220 species, subspecies, sorts and 210 varieties are included altogether in about 
1300 detail-drawings. 
With the contribution of several authors, the fascicles on flowering plants are, in the 
sequence of publication, the following: G y . M á n d y — I . B o c s a (1962): A kender, Cannabis 
saliva L. (The Hemp, Cannabis saliva L.) VII/14. p. 114, Figs. 44. — Sz. P r i s z t e r (1962): 
A kerti laboda, Atriplex hortensis L . (Garden orach, Atriplex hortensis L . ) VII/7. p. 56, Figs. 
19. — A. B o r o s — A . J á n o s s y (1962): A vetési csibehur, Spergula arvensis (Spurrey, Spergula 
arvensis) VII/3. p. 36, Figs. 8. — Á. J e s z e n s z k y — I . K á r p á t i (1963): A füge, Ficus carica L. 
(The Common fig, Ficus carica L.) VII /12. p. 76, Figs. 36. — J . L e l l e y — G y M á n d y (1963): 
A búza, Trilicum aestivum L. (The wheat , Triticum aestivum L.) VIII /13. p. 341, Figs. 111. — A . 
p é n z e s — J . S z é k á c s (1963): A franciaperje, Arrhenatherum elatius (L.) J . et С . Presl (The tall 
Oat-grass, Arrhenatherum elatius (L.) J . et с . Presl.) VIII/17. p. 50, Figs. 16. — G y . M á n d y — 
f A . H o r v á t h (1964): A répa, Beta vulgaris L. si. és rokonai (takarmány-, cukorrépa, cékla, 
mangold (The Beet, Beta vulgaris, L . si. and related plants (turnip-, sugarbeet, beetroot, mangel-
wurzel) VII/5. p. 272, Figs. 107. — Á. B o r o s (1964): A turbolya, Anthriscus cerefolium ( L . ) 
Hoffm. (The chervil, Anthriscus cerefolium (L.) Hofftn.) IV/3. p. 40, Figs. 23. — G y . M á n d y — Z . 
C s á k (1964): A burgonya, Solanum tuberosum L. (The potato, Solanum tuberosum, L.) Solanum 
L . V/15. p. 320. Figs. 147. — I . M á t h é — D . F ö l d e s i (1965: Az orvosi csucsor, Solanum lacinia-
tum, Ait. (The medicinal nighstshade, Solanum laciniatum Ait.) V/17. p. 80, Figs. 52 — Á. 
B o r o s (1965): A sáfrány, Crocus sativus, L. (The saffron, Crocus sativus, L. VIII /3. p. 48, Figs. 
13, Coloured table 1. 
This work supplies a great want in this country, however, in spite of being written in 
Hungarian, it might claim attention internationally, too. The further material to be worked up 
gradually, will appear in the following volumes: 
Vol. II.: Rosaceae—Saxifragaceae 
Quince (Cydonia oblonga — Pear (Pyrus domestica) — Apple (Malus sylvestris var. domes-
tica) — Service tree (Sorbus domestica) — Medlar (Mespilus germanica) — Raspberry (Rubus 
idaeus) — Brambles, blackberries (Rubus procerus) — Strawberry (Fragaria ananassa) — 
Apr i co t (Prunus armeniaca) — A l m o n d (Prunus amygdalus) — Peach (Prunus persica) 
— Plum; Reine Claude (Prunus domestica) — Cherry (Prunus avium) — Sour cherry (Prunus 
cerasus) — Gooseberry (Ribes uvacrispa) — Red currant (Ribes -species). 
Vol. I I I . : Papilionaceae 
Lupine (Lupinus-species) — Fenugreek (Trigonella foenum-graecum) — Alfalfa (Medicago-
species) — Bokhara clover (Melilotus-species) — Red clover (Trifolium-species) — Kidney 
vetch (Anthyllis vulneraria) — Birds foot trefoil (Lotus corniculatus) — Liquorice (Glycyrrhiza 
glabra) — Serradella (Ornithopus sativus) — Sainfoin (Onobrychis-species) — Peanut, ground-
n u t (Arachis hypogaea) — Chick pea (Cicer arietinum) — Broad bean ( Vicia faba) — Vetch 
( Vicia-species) — L e n t i l (Lens culinaris) — Chickl ing vetch (Lathyrus sativus) — Pea (Pisum 
sativum) — Soybean (Glycine soja) — Cow pea (Vigna sinensis) — Beans (Phaseolus-species). 
Vol. I V : Vitaceae — Cornaceae — Umbelliferae — Malvaceae — Linaceae — Euphorbia-
ceae — Asclepidaceae — Hydrophyllaceae — Boraginaceae — Vine (Vitis vinifera) — Corne-
l ian cherry (Cornus mas) — Coriander (Coriandrum sativum)— Celery (Apium graveolens) — 
Parsley (Pelroselium crispum) — Caraway (Carum carvi) — Aniseed (Pimpinella anisum) — 
Fennel (Foeniculum vulgare) — D i l l (Anethum graveolens) — Lovage (Levisticum officinale) — 
Common parsnip (Pastinaca sativa) — Carrot (Daucus carota) — Valer ian (Valeriana offici-
nalis) — Marsh ma l low (Althaea rosea var. nigra) — Kenaf (Hibiscus cannabinus) — Cotton/ 
up land (Gossypium hirsutum) — F lax (Linum usitatissimum)— Castor bean (Ricinus commu-
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nis) — Common milkweed (Asclepias syriaca) — Fiddleneck (Phacelia tanacetifolia)— Comfre 
(Symphytum X uplandicum). 
Vol. V. : Labiatae — Solanaceae — Scrophulariaceae — Papaveraceae — Rosemary (Ros-
marinus officinalis)— Lavender (Levendula-species) — Garden sage (Salvia officinalis)— Balm 
(Melissa officinalis) — Savory (Satureja hortensis) — Hyssop (Hyssopus officinalis) — Mar-
joram (Majorana hortensis) — Common t h y m (Thymus vulgaris) — Min t , peppermint (Men-
tha speciesj — Basil (Ocimum basalicum)— Deadly nightshade (Atropa bella-donna) — Belene 
(Hyoscyamus niger) — Red pepper (Capsicum annuum) — Tomato (Lycopersicon esculen-
tum) — Eggplant (Solanum melongena) — Thornapple (Datura-species) — Tobacco (Nico-
tiana species) — Mullien (Verbascum species) — Foxglove (Digitalis species) — Poppy (Papa-
ver somniferum). 
Vol. V I . : Cruciferae •— Cucurbitaceae — Compositae 
Black mustard (Brassica nigra) — Turnip (Brassica rapa) — Cabbage (and its var ie ty 
(Brassica oleracea) — Rape (Brassica napus) — White mustard (Sinapsis alba) — Radish 
(Raphanus sativus) — Horse radish (Armoracia rusticana) — Gold of pleasure (Camelina 
sativa) Loofah (Lagenaria siceraria) -Gourd, Field pumpkin (Cucurbita species) — Water 
melon (Citrullus lanatus var. caffer) — Melon (Cucumis melo) — Cucumber (Cucumis sativus) 
— Sunflower (Helianthus annuus) — Jerusalem artichoke (Helianthus tuberosus) — Chamo-
mile (Matricaria chamomilla) — Safflower (Carthamus tinclorius) -Blessed thistle (Cnicus 
benedictus) — Cichory (Cichorium intybus) — Endiv ie (Cichorium endivia) — Spanish salsify 
(Scorzonera hispanica) — Lettuce (Lactuca sativa). 
Vol. V I I . : Aizoaceae — Portulacaceae — Caryophyllaceae, Chenopodiaceae — Polygona-
ceae — Moraceae — Cannabinaceae — Betulaceae — Fagaceae — Juglandaceae 
New Zealand spinach ( Tetragonia tetragonoides) — Purslane (Portulaca oleracea var. sativa) — 
Spinach (Spinacia oleracea) — Garden sorrel (Rumex species) — Rhubarb (Rheum rhabar-
barum) — Buckwheat (Fagopyrum-species) — Mulberry (Morus species) — Hop (Humulus 
lupulus) — Hazel (Corylus species) — Chestnut (Castanea saliva) — Walnut (Juglans regia). 
Vol. V I I I . : Liliaceae — Iridaceae — Gramineae I. 
Onion (Allium species)—Garden asparagus (Asparagus officinalis) — Saffron (Crocus sativus)— 
Brome (Bromus species) — Fescue (Festuca species) — Sodic-grass (Puccinellia distans) — 
Blue grass (Poa species) — Orchard grass (Dactylis species) — Crested dog's tai l (Cynosurus 
cristatus) — Rye-grass (Lo l ium species) — Crested wheat grass, Couch-quitch ( A g r o p y r o n 
species) — Rye (Secale cereale) — Barley (Hordeum species) — Bermuda grass (Cynodon 
dactylon) — (Beckmannia eruciformis) — Yel low oat grass (Trisetum flavescens) 
Vol. I X . : Gramineae I I . 
Oat С Avena sativa) — Colonial bent (Agrostis alba) — Timothy ( Phleum pratense) — Meadow 
foxtai l (Alopecurus pratensis) — Sweet vernal grass (Anthoxanthum odoratum) — True canary 
grass (Phalaris canadensis) — Rice (Oryza sativa) — True mil let (Panicum miliaceum) -Fox ta i l 
millet (Setaria italica) — Sorghum (Sorgum species) — Sudangrass (Sorgum sudanense) — 
Maize (Zea mays). 
The treatment of our cult ivated plants w i t h i n the frame as outl ined above, renders the 
importance and usefulness of the work extensive. Researchers, teachers and all those work ing 
in any branch of agriculture either theoretically or practical ly, w i l l obtain, in modern synthesis, 
a scientific synopsis of and also comprehensive l i terary references on the cultivated plants dis-
cussed. 
The work is being pr in ted in painstaking f in ish by the Publishing House of the Hunga-
rian Academy of Sciences, i n the Print ing Office of the Academy. 
I . m á t h é 
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EFFECT OF CHEMICALS ON INCREASING THE RESISTANCE AND 
HINDERING THE FUNGI INFECTIONS OF BÀNKUT 1201 WINTER WHEAT 
AND ON T H E FORMATION OF THE N AND P CONTENT OF MFB BARLEY 
F ö l d e s i et al. (1965) successfully employed various concentrations of aqueous solutions 
of chlorbenzyl-oxynium-chloride, tributylonoxynate and dibutylondioxynate as fungicides on 
Aspergillus niger V a n Tieghem, Aspergillus amatelodami (Mangin) Thom et Church, Cheatonium 
globosum Van Tieghem, Penicillum cyclopium Westl ing, Penicillum brevi compactum Dierckx, 
Paecilomyces varioti Bainier, Stachybotrys atra Corda. Of the mantioned chemicals dibutylondi-
oxynate showed only a very limited fungicidal affect, never the less we did examine the affect 
of all three chemicals on relatively highly organized plants. The test plants in the greenhouse 
were two-leaf barley and wheat seedlings grown in garden soil. I t was supposed that these 
fungicides might be employed as a spray if they do not harm the host plant. 
A 0.05% solution of chlorbenzyloxynium-chloride caused scorched spots and hindered 
plant growth two days after application. The effect changed if the concentration was reduced to 
0.025%; the barley still showed slight signs of damage which were not visible on the wheat; 
in fact there was an increase in growth. 
The 0.05% solution of tributylonoxyinate and the 0.1% solution of dibutylondioxynate 
equally caused scorching on both plants. (The effect of the two chemicals in series of dilutions 
was not examined.) 
The dry-matter content of the test plants did not reduce under the effect of the treat-
ment. Thus i t is evident that respiration did not greatly increase in those variants showing 
scorching and stunted growth. Whenever the treatment resulted in an increased growth, there 
was also an increase in drymatter content during the course of the experiment. 
Spraying also caused changes in the internal content of the test plants. Under the effect 
of chlorbenzyl-oxynium-chloride the total percentage value of nitrogen reduced for barley, 
while it increased for wheat. Tributylonoxynate caused a reduction of nitrogen content in 
both plants. At the same time the total phosphorus concentration of wheat remained unchanged 
while that of barley increased. Dibutylondioxynate also caused internal changes, but our 
experiment cannot be the basis of a description of these changes. We can only state that the 
metabolism of the two types of test plants reacts to the described treatments in different ways. 
* 
Prepared in the Department of Plant Physiology of L. Eötvös University, Budapest 
G a b r i e l l a F e i t h , E m ő k e H o r v á t h 
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About 35 years ago a new epoch began in the his tory of Hungar ian beet 
breeding, though noth ing else happened but a young, capable fa rm manager 
set out t o conduct breeding of beet on modern foundat ions. At this date beet 
breeding had already a past of two scores of years in Hunga ry still the varieties 
produced up to then had not been competitive with t he foreign varieties and 
thus could not procure the expected success to the i r producers. Even the 
celebrated breeder of the Bánkuti wheat varieties LÁSZLÓ BAROSS had tried, 
wi thout success, to produce new beet varieties. The beet varieties produced by 
himself and by his fellow-breeders a t the beginning of the century could not 
defeat t he foreign varieties patronized by the sugar factories which actually 
surpassed the Hungarian bred beets in their performance. Many experts had 
lost the i r hope in successful breeding and after World War I they did not 
ini t iate new work. Discouragement was so profound t h a t as Sedlmayr himself 
s ta ted in 1947 "in the years after the war more and more the opinion gained 
ground t h a t the foreign sugarbeet varieties under Hungar ian conditions were 
well suited and that chance had already been missed to s tand up to the compe-
tit ion wi th the plant breeding establishments s tar ted hundred years ago." 
Under such conditions Kurt Sedlmayr, the young farm manage and the 
founder and successful promoter of Hungarian beet breeding needed no little 
moral s trength and self-confidence for the proposed work. Economic condi-
tions were not favourable either. When he started his work and founded his 
establishment, the world still stood under the influence of the economic crisis 
of 1929. The crisis p rompted him to leave the "sphere of interest" of the sugar 
factories and to make himself independent , since the sugar factory of Bük gave 
him notice in order t o alleviate its burdens. So it almost involuntarily led the 
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young "prac t ica l economic eng inee r" on his way towards beet breeding, where 
so much success crowned his efforts . 
I t was due , first of all, t o his ou ts tanding capacities t h a t he embraced 
t h e career of a successful b reeder bu t his well known modes ty prompted him 
to let others par t i c ipa te in his meri ts . In connect ion with his choice of profes-
sion he s ta ted t h a t " s ta r t ing sugar beet breeding encountered grea t difficulties; 
b u t for tunate ly in this field a competent au tho r i ty , the Hungarian Institute of 
Plant Breeding and its director Ö D Ö N V I L L A X t ook a s tand for t he Hungar ian 
sugar beet b reeders . " Na tu ra l ly , b y " H u n g a r i a n sugar beet breeders" K u r t 
Sedlmayr himself must be m e a n t since it was his successful work t h a t encour-
aged others to deal again wi th sugarbeet . The " compe ten t a u t h o r i t y " may have 
paved the way wi th its s t imula t ion for the f u t u r e of sugarbeet growing hut the 
realization, t he exper t and successful work requi red such personal i ty as K u r t 
Sedlmayr who under took t h e task and demons t ra t ed t h a t wi th adequate 
conceptions a n d persistance even the most d i f f icul t tasks could be solved. 
The ques t ion arises, however , what was t he concept t h a t inspired him 
w i t h hope? Sed lmayr himself gave the answer almost categorical ly: " to -day 
the re can be no more doubt t h a t for Hungary sugarbeet can be successfully 
b r e d only on t he soil of the coun t ry . In the foreign arid countr ies i.e. in the 
eastern provinces of Austria, in Slovakia, Roumania, Yugoslavia, Ukraine, on 
the Balkans, in Turkey and in t he dry regions of beet poduc t ion the sugarbeet 
variet ies bred here will be b e t t e r , more resis tent and of h igher vi tal i ty t h a n 
t h e western h u m i d variet ies" . H e proved his thesis wi th his successful varieties. 
H e really succeeded in breeding new beet var ie t ies t h a t surpassed the best 
foreign ones a n d so he dispersed the false opinion according to which the 
Hungar ian bee t product ion h a d to content itself with foreign varieties. 
There is no doubt t h a t t h e year 1930 b rough t a s ignif icant tu rn in the 
h i s tory of H u n g a r i a n sugar bee t breeding. In 1936 the Na t iona l Ins t i tu te of 
P l a n t Breeding cert if ied two variet ies of the h i the r to unknown new breeder: 
t h e sugarbeets B E T A C - 2 4 2 and BETA Y—19. The new var ie t ies not only 
s tood the test against the foreign ones, hu t the var ie ty B E T A Y—19 distin-
guished itself also by resistence to Cercospora which proper ty no other sugarbeet 
coult claim at t h a t t ime. K u r t Sedlmayr was t he f i r s t to a t t a in an outs tanding 
success with th i s result. 
The successful breeding work made sensat ion all over t h e country and 
soon a t t rac ted followers. At var ious places of the country (Acs, Rö j tökmuzsa j , 
e tc . ) beet breeding was u n d e r t a k e n anew, which was to be a t t r i b u t e d to the 
exemplary in i t ia t ive of Sed lmayr giving a new s t a r t in the c o u n t r y beet breed-
ing which, a f t e r World War I , could be considered as complete ly extinct . I t 
was not up to t he followers t h a t they could in no way a t t a i n such results as 
Sedlmayr, as t h e y lacked the r a r e capabil i ty of breeder t h a t was so exception-
al ly present in K u r t Sedlmayr . 
So s ta r ted his career t he eminent plant breeder in Sopronhorpács , Hun-
gary , whose so unt imely dea th has become known recently. This supplied the 
sad occasion t o revive his life and act ivi ty. 
Th. K u r t Sedlmayr was h o r n on 31 August 1900 in Szarvaskő, then Sop-
r o n country (now Hornstein in Burgenland, Austr ia) . His f a t h e r , Ernst K u r t 
Sedlmayr was, a t t ha t t ime, chief manager oil the farms of t he Esterházy 
es ta te- ta i l in t h a t village. His m o t h e r was Josephine Negro. He absolved his se-
condary school s tudies in the Döhlinger Gymnas ium Vienna subsequent ly to his 
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father 's appointment as professor in the Hochschule für Bodenkultur on the chair 
of Farm Administrat ion. He was also rector of the College more than once and 
rewarded wi th the title of doctor honoris causa and aulic councillor (Hofra t ) . 
After graduat ing from secondary school Kur t Sedlmayr, following family 
traditions, immatr icula ted at the Hochschule für Bodenkultur and gained 
the academic degree of f a r m engineer. I n 1923 his doctor 's dissertation enti t led 
"Elemente einer exakten Sortenkunde bei Weizen" was t he first to demonstra te 
tha t stand density is an important var ie ta l feature in wheat . After having 
graduated f rom the College and obtained the degree of a doctor of agriculture 
he was sent to a study t o u r and spent a long time on t h e s tudy of agriculture 
in the USA, Denmark, Holland, Germany and Yugoslavia where he gained 
rich experience. 
On his re turn he came to the sugar factory Bük belonging to the Patzen-
hofer Sugar Factories Ltd . , and as a f a rm engineer he worked here for several 
years and became acquainted with many problems of sugarbeet growing and 
sugar manufacturing. He married in 1928 and lived a h a p p y life for 37 years, 
together wi th his wife, two sons and two daughters. 
In 1929 under the pressure of the economic world crisis the Patzenhofer 
Sugar Factories Ltd. l iquidated their leased farms, among others the fa rms in 
Bük and Lédec (Sopronhorpács) and Sedlmayr lost also his job. He rented the 
Lédec estate f rom its proprietor the Premonst ra tens ian Order of Csorna and 
besides fa rming began his activities in p lant breeding. His a t tent ion was 
directed to sugarbeet b u t he also soon became engaged in the breeding of 
winter barley. His new sugarbeet varieties BETA С — 242 and BETA Y—19 
obtained s ta te certification in 1936 and a t the end of the thirties were released 
for trade together with B E T A rosa, a new fodderbeet var ie ty bred by indivi-
dual selection from a local variety of the Sopron county. At the same t ime he 
successfully worked on his new winter bar ley BETA 40 (Lédeci BETA). And on 
issuing these varieties he established the BETA plant breeding farm, the unique 
objective of which was p lan t breeding, propagation of the improved strains 
and sale of the seeds of t he new varieties. This farm worked independent ly 
until 1950 when it was nationalized and by government regulation t ransformed 
into the Sopronhorpács Experimental F a r m to perform the same tasks. Kur t 
Sedlmayr became director of the new experimental f a rm. 
In the forties his newly varieties obtained repeatedly state certification 
(Table 1.) and after the bee t and winter barley the breeding of line also began 
and obtained state cert if ication. The f a r m also extended its activities to the 
breeding of legumes. 
Kur t Sedlmayr utilized for his successful breeding work not only his 
knowledge and rich experience but was also fortunate in choosing proper co-
workers as A N T A L C S I T K O V I C S , A N D R Á S Y A R G A , K Á R O L Y W E I N and I M R E 
H O L L Y . When organizing his increasingly modern breeding work he also readily 
turned for help to acknowledged specialists. Thus at breeding his polyploid 
varieties he established close contact wi th Prof. B A R N A G Y Ő R F F Y the geneticist 
and for the solution of issues in physiology and farmtechnology with the late 
Academicians Prof. D Á N I E L F E H É R and L A J O S K R E Y B I G . 
The Experimental P'arm was t ransformed in 1951 in to a Research Ins t i tu te 
for Plant Breeding and P l a n t Production and Kurt Sedlmayr was appointed as 
Director of the new ins t i tu te . Here an extensive breeding and research work 
was conducted with modern equipment and exemplary results. In acknowledg-
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Table 1 
New plant varieties bred by Kurt Sedlmayr 
Plant species and name of 
t h e va r ie ty Co-worker 
Mode of s t a t e certification 
and year 
Sugarbeet 
B E T A C-242  
— 
C * 1936, 1940; R* 1942, 
1948 
B E T A Y-19  
— 
С 1936, 1940, 1943, 1947, 
1952 
B E T A 242/D  A . CSITKOVICS 
С 1952 
B E T A 242—53 A . CSITKOVICS С 1952 
B E T A K-91  A . CSITKOVICS С 1952; R 1954 
B E T A poli 1 A . V A R G A PC* 1957 
B E T A poli 3 A . Y A R G A PC 1957 
Fodderbeet 
B E T A rosa  A . Y A R G A С 1944, 1947; R 1952 
Winter Barley 
BETA 40 (Lédeci BETA)  A. CSITKOVICS PC 1943; С 1944, 1947; 






BETA 88 two way use  A. CSITKOVICS PC 1945, 1947; С 1952 
BETA 91 two way use  A . CSITKOVICS PC 1947; С 1952 
BETA 201 oil line  A. CSITKOVICS PC 1955 
Hungarian Vetch 
BETA Hungarian vetch  A. CSITKOVICS 
С 1946, 1947; R 1954 
Chicory 
Chicory Horpdcsi  I . H O L L Y 
С 1962 
*C= certified, PC = preliminarily certified, R = registered 
ment of his valuable scientific activities K u r t Sedlmayr was in 1953 elected a 
member of t he Hungarian Academy of Sciences and obta ined the highest 
appreciation b y the state when he was awarded the Kossuth prize on two occa-
sions. He under took a very act ive and successful work in t h e life of the Aca-
demy, mainly in the section of Agricultural Sciences. His scientif ic merits were 
acknowledged also abroad by being elected a consultative member of the Ger-
m a n Agricultural Academy. 
In the f i f t ies he produced with his co-workers new whea t , line and chi-
cory varieties which also obta ined state-certification. These varieties stood 
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t h e t e s t also i n fo re ign t r ia ls a n d b r o u g h t h i m much a p p r e c i a t i o n in m a n y 
coun t r i e s . 
I n 1956 h e u n e x p e c t e d l y l e f t the c o u n t r y fo r Aus t r i a a n d se t t led d o w n 
i n V ienna w h e r e i n 1957 he o rgan ized t h e A u s t r i a n b r eed ing i n s t i t u t e of t h e 
A S De danske S u k k e r f a b r i k k e r in Essl ing, n e a r Vienna. B y t h e f o u n d a t i o n , 
u p t o da t e d e v e l o p m e n t and success fu l w o r k of t h e " M a r i b o " P l a n t B r e e d i n g 
I n s t i t u t e K u r t S e d l m a y r o rgan ized t h e f i r s t s u g a r b e e t b r e e d i n g i n s t i t u t i o n i n 
A u s t r i a a n d w i t h a relent less w o r k c o n d u c t e d f o r eight y e a r s es tab l i shed t h e 
f i r s t A u s t r i a n s u g a r bee t va r i e t i e s . His d e a t h o n 1 Mai 1965 w a s t h e pass of a n 
exce l len t p l a n t b r e e d e r of h i g h capac i t ies . 
The life a n d a c t i v i t y of K u r t S e d l m a y r w a s an e x a m p l e w o r t h y t o b e 
fo l lowed for m a n y y o u n g p l a n t b reeders i n H u n g a r y and a b r o a d . D u r i n g h i s 
b r e e d i n g a c t i v i t i e s which e x t e n d e d t o th ree a n d a half decades he c rea ted m a n y 
v a l u a b l e asse ts . T h i s he could on ly achieve b y cons ider ing h is work as h i s 
v o c a t i o n w i t h h i s whole be ing p e n e t r a t e d b y t h e great a t t a c h m e n t t o p l a n t 
b r e e d i n g on w h i c h he abou t t w e n t y years ago s t a t e d : " p l a n t b r e e d i n g is n e i t h e r 
a sheer spor t n o r i n itself b u t a se r ious and r e s p o n s i b l e work f o r m o r e and b e t t e r 
p r o d u c t i o n . " I n f a c t K u r t S e d l m a y r did p e r f o r m dur ing his w h o l e life a s e r i o u s 
a n d respons ib le w o r k and t h i s w a s the secre t of his success. 
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I JÓZSEF GYÁRFÁS |  
1 8 7 5 1 9 6 5 
The death of J Ó Z S E F G Y Á R F Á S , Kossuth-Prize holder, Director-General 
for Experimental Affairs, has been great loss for the Hungarian agricultural 
science. The life of the deceased was rich in results; his ideas survive and are 
leading not only for his contemporaries b u t also for the coming generation. The 
true value of great men, of great individuals is proved b y their work being 
timeless and valid for the future. 
He was born in Garany (County Zemplén) in 1875. Af te r having f inished 
his secondary school studies in Sopron, he became a s tuden t of the Magyaróvár 
Agricultural College. As early as the t u r n of the century t ha t College was al-
ready famous all over Europe . Here the young student h a d the opportuni ty to 
acquire the theoretical and practical knowledge of farming from the most pro-
minent Hungar ian professors, like C S E R H Á T I , K O S S U T A N Y , L I N H A R T , Ú J H E L Y I 
etc. In the spirit of the diligent and ta lented scholar the lectures of these great 
professors made deep impressions, and he prepared conscientiously for his 
future career. In the year 1896 he finished his studies wi th distinction. In 1897 
after one year of military service he re turned to the Magyaróvár Agricultural 
College in the capacity of assistant professor, to work together with Prof. 
S Á N D O R C S E R H Á T I . Two years later he was transferred to the Agricultural 
Experiment Station For P l a n t Industry — Magyaróvár t he director of which 
was Prof. C S E R H Á T I himself, where he had the oppor tun i ty of get t ing ac-
quainted wi th CSERHÁTI'S work closely, gaining practice in research work t ha t , 
in those days, was being organized by the Station th roughout the country. He 
took part in the collecting and evaluating of practical experiences to which 
activity importance had always been a t tached by his professor. 
At the early age of 2 6 he was entrus ted by C S E R H Á T I with the manage-
ment of the Branch of the Stat ion at Arad which branch was directing research 
work in the Great Hungar ian Plain. The task was diff icul t since he had to 
manage work, almost independently, in a region having t h e most unfavourable 
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cl imate. On the o ther hand , it was still a beaut i ful t a s k because he h a d to follow 
yet un t rodden p a t h s and it was he who had to gain ground for in tens ive agri-
cul ture . 
The years spent in the Great P la in were of decisive influence on his devel-
opment as an exper t . The independent sphere of ac t iv i ty rendered i t possible to 
display his ability for original-init iat ive work and offered him t h e oppor tun i ty 
to get acquainted w i th the special soil- and c l imate conditions of t he region, 
wi th t he difficult ies of farming. 
Chance was also offered to s t u d y farming connected with i r r igat ion the 
f i r s t ini t ia l steps of which were m a d e during his s t a y in Arad. He took par t in 
p lanning and realizing experiments wi th the aim of improving sodaic soils b y 
way of irr igation. H e had an i m p o r t a n t share in br ing ing about t h e Békéscsaba 
i r r iga ted meadow sti l l producing economic yields and was the f i r s t to carry 
out exper iments on utilizing the c i t y waste-water for irrigation purposes. His 
sphere of knowledge was greatly ex tended by his s t u d y tours m a d e in I ta ly , 
F rance , Germany a n d Czechoslovakia. The t rea t i se summarizing his studies 
and experiences concerning dry-and irrigation f a rming , won a compet i t ion in 
G e r m a n y . 
A f t e r the sudden death of S Á N D O R C S E R H Á T I , he was en t rus t ed with the 
managemen t of t he Agricultural Exper imen t S ta t ion For P l a n t I n d u s t r y — 
Magyaróvár . Walk ing in the foo t s t eps of his g rea t predecessor, he had been 
the leader of the I n s t i t u t e for 24 years . In the yea r 1917 he was appoin ted Di-
rector , — and in 1932 Director-General for Expe r imen ta l Affairs. 
Here he not on ly resumed the exper imental work init iated b y C S E R H Á T I , 
bu t cont inued to develop it considerably. He made t he results of research work 
acqua in ted generally in books and art icles. Besides 19 original works , he wrote 
more t h a n 600 special articles, and as the ci ty-editor of "Köztelek", he directed 
a considerable f ield in the l i te ra ture of plant growing. 
Af te r his re t i r ing in 1941 he became, as recognit ion of his scient i f ic work, 
honora ry doctor of t h e Technical a n d Economic Universi ty, a n d in 1955 he 
was awarded the 2nd Grade of Kossuth-Pr ize " a n d as an acknowledgment 
of his excellent work done in the in te res t of developing agr icul ture" , the Medal 
of Merits in Socialist Work. The Mosonmagyaróvár Agricultural College and 
High School, respect ively, granted h i m "Golden" — and " D i a m o n d " diplomas 
in 1958 and the " I r o n " diploma in 1963. 
The research work of József Gyárfás was of ve ry wide scope. In those 
days when the founda t ion of agr icul ture had to be laid, this seemed to be a 
na tu ra l requi rement . Agricultural production needed urgent replies to the 
problems raised; t h e leader of the s t a t e research center could no t concentra te 
his a t t en t ion to conf ined fields. T h e chief task of a research-worker was to 
choose f rom among the many prob lems to be solved, the most i m p o r t a n t and 
f u n d a m e n t a l ones, doing his best t o solve them. T h e explanat ion w h y Gyárfás 
could exer t great inf luence on the development of agriculture, lies in the fact 
t h a t his scientific educat ion and wide-ranged prac t ica l knowledge rendered 
him capable always to focuss his a t t e n t i o n on the mos t urgent p roblems . I t was 
pa r t of his method n o t to be sat isf ied with only t he evaluation of t h e results of 
exper iments ; he was in close c o n t a c t with the producing p lan t s , collected 
and evaluated their experiences a n d observations and comparing these with 
the resul ts of his own experiments, he elaborated t h e principles t h a t could be 
in t roduced in pract ice . 
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The intensive developing of Hungar ian agr icul ture has a lways been 
great ly hindered b y drought devas ta t ing the crops f r o m time to t ime . There-
fore, the main ef for t s of Gyárfás were Concentrated on efficient f a r m i n g in our 
cl imate having a t e n d e n c y to be d ry , and on decreas ing the damage caused by 
d rough t . In his mos t s tudied and apprecia ted work : "Hunga r i an Dry- farming 
— Eff ic ien t Fa rming in Drought" , he writes the fol lowing: " I w a n t t o summa-
rize all those experiences through which, according t o present knowledge, the 
f a rmer might s truggle against d r o u g h t in the hope of real success" . For the 
wri t ing of this book, besides the scarce l i terature referr ing to t he subject , he 
availed himself f i r s t of all of his experiences obta ined and collected in the course 
of his activities exe r t ed in the Grea t Hungar ian P l a in during the f i r s t dry-hot 
decade of the cen tu ry . W h a t he gave in to the h a n d s of farmers were not pre-
scriptions bu t principles " . . . according to which t h e y have to e labora te a dry-
fa rming system most suitable u n d e r the given condi t ions" . He discusses the 
soil cul t ivat ion of dry-farming, t h e drought- res is tance of our f ie ld crops, the 
growing of fodder, ro ta t ions in d ry- fa rming , fer t i l iz ing(manuring) , t h e impor-
t ance of good emergence and proper plant-care a n d t h e ways of di rect ing them. 
He aimed a t : " . . . compris ing every detai l of d ry - f a rming in re la t ion to plant-
growing" . The great success and t h e immeasurable effect of his book prove 
t h a t his endeavour ings were really successful. He has submit ted such a vast 
store of knowledge a n d experience f r o m which one can derive t o d a y and will 
derive in fu ture , t oo . 
I t was in those days the use of fertilizers began t o become popu la r all over 
the world and in our count ry , too. Therefore Gyár fás — following t h e example 
of C S E R H Á T I , — did his u tmos t to e labora te and p ropaga t e the r igh t method of 
applying fertilizers. On the basis of experiences ga ined at the Russ i an plains 
being even dryer t h a n ours, he s t a r t e d exper iments concerning row-fertil izing, 
and af te r having ob ta ined favourable results, he p ropaga ted th is n e w method 
in Hungar ian agr icu l ture . Ever since, many an experiment a n d numerous 
experiences have p roved the advan tages and economical results of t h e method. 
I n our cl imate t end ing to be d r y , the shor tage of fodder is an ever-recur-
r ing problem. He therefore looked for plants a n d growing m e t h o d s through 
which the supply in fodder crops could be covered even in d r o u g h t y years. 
He was greatly concerned in a l fa l fa this being one of our most dry-res is tant 
crop. He s tar ted t o cul t ivate " P a n n o n i a " - v e t c l i which, on our be t t e r soils, 
gives higher and b e t t e r yield t h a n h a i r y vetch. On t h e chalky sand-soils of our 
d ry regions he in t roduced the growing of white Bokha ra clover. 
His works w r i t t e n on the growing of oi l-plants , on the use of fertilizers 
and of green m a n u r e , are very remarkable . 
Most of his ar t icles have appea red in the co lumns of the sc ient i f ic review 
"Köztelek". In these he deals w i th almost every problem concerning plant-
growing. He has w r i t t e n much on w h e a t growing, on maize, sugar- and fodder 
beet , alfalfa, on s table- and green m a n u r e and of course, on t i l l ing, the use of 
fertilizers and the growing of fodde r plants. 
At an advanced age again he took pen in h a n d in the year 1956, in order 
t o summarize his experiences in t i l l ing problems t h a t had aroused h o t debates. 
He writes a book w i t h the ti t le: " S u m m e r and ea r ly -au tumn til l ing for au tumn 
crops wi th or w i t h o u t ploughing". I n this work of a b o u t 80 pages, he shows the 
r ight t rend to be followed. In the in t roduct ion be establishes his s t andpoin t : 
"Reasonable soil cu l t iva t ion m u s t n ' t be stiff; i t has t o be adapted t o changing 
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circumstances. I have always proclaimed the importance of adaptive soil 
cul t ivat ion". 
All his writing are characterized by a significant deepness t h e y are meant 
for practical farming and are serving the development of agriculture. His 
writings are built up with logic, being worded in an exact and obvious manner. 
Each of his sentences is chiselled, distinct, unambiguous. He wrote even the 
simplest article wi th the control and self-criticism of the scientist. All these 
qualities have great ly contributed to his books and articles still being lasting; 
t hey are still the values of the special li terature writ ten on Hungar ian agri-
culture. 
He has impar ted his vast knowledge and experience not only to the co-
workers of the ins t i tu te being directed by him; even after his ret irement he 
continued to assist the young researchers. These la t te r follow the track tha t 
had been set be t he life work of J . Gyárfás in the research fields of Hungarian 
growing. 
G . L Á N G 
plant 
t 
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EMIL GRÁBNER 
1878—1955 
On the 10th anniversary of the decease of Emil Grábner we commemorate 
one of t he most popular , most widely known f igures among those created 
modern Hungarian agrarian culture. I n the given f ramework it were difficult to 
determine and delimit the activity and significance of the numerically not 
large b u t the more eminent set of specialists — with Emi l Grábner among them 
— who af te r the turn of the century l i f ted Hungarian agriculture f rom the so 
to say centuries old s tagnat ion and backwardness, creating almost f rom one 
day to the other the foundations of agriculture up-to-date in all respects 
and s tanding on European level. Providence almost lavishly produced men, 
one more talented and gifted than t h e other, for th is immense work, as if 
anticipating that history would not leave much time to our people for undistur-
bed development of modern agriculture constituting and ensuring i ts reason of 
existence. In this work of vast dimensions and of rapid rhythm around the 
turn of the the century which has no t sufficiently been assessed yet up to ПОЛУ, 
Emil Grábner is found among the leading personalities. The great creating 
and organizing genius of the epoch, professor C S E R H Á T I soon recognized in the 
young man of extraordinary application and working ability, possessing a wide 
sphere of interest and unusual expertness in special knowledge, the co-worker 
that was up to the requirements of t he epoch and to the tasks to be solved in 
every respect : in 1899 he chooses Grábner as his assistant for the chair of Plant 
Production of the Agricultural College of Magyaróvár. The young assistant 
aged hardlv 21 had already disposed a t t h a t time of a wide practical experience 
because par t ly before his academic s tudies and part ly subsequently he collected 
his knowledge with great diligence in fa rms of various regions of the country. 
In his f i r s t works he a t t rac ted the a t t en t ion of farmers to the importance and 
methods of field production of vegetable crops. 
However, C S E R H Á T I , who had soon recognized the importance of plant 
breeding work developing in Western Europe, directed his at tent ion towards 
the breeding of field crops and by placing the organizational work in Hungary 
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in to the best hands , en t rus ted wi th this work his young b u t zealous and m o s t 
accurately working assis tant , Emil Grábner . 
Grábner , surweying and assessing w i th in a short t i m e the given condi-
tions and possibilities in th is country , and in order to solve t he tasks awa i t i ng 
him as perfect ly as possible he set out for a s t u d y tour ab road in 1906. H a v i n g 
visited near ly all plant breeding farms in Eu rope he in t h e Hungar ian p a p e r s 
discussed his experience wi th an eager r ap id i ty , disseminating the knowledge 
of the almost unknown discipline, plant breeding. He pa id a special a t t e n t i o n 
to the p lan t breeding ins t i tu te of Svalöf, Sweden, which at t h a t t ime was a l r e a d y 
among the f i r s t in the world. Being well aware of the m a g n i t u d e of the t a s k 
he knew no rest . Beside the legion of special pape r s and articles he 
called the a t t en t ion of the official quar ters in a great n u m b e r of lectures a n d 
memoranda to the new science. And in the mean time he was untir ingly going 
on with learning. In 1908 he wrote a manua l summing up his studies under t h e 
t i t le „Breed ing of agricul tural crops" (A gazdasági növények nemesítése) 
which, as the unique book of reference in Hungar ian special l i terature for 
several decades helped and promoted t he development of p lant breeding in 
Hungary . The arduous and impassioned work was not in v a i n ; in 1909, a t t h e 
age of 31 he was entrus ted to organizing t h e National I n s t i t u t e of Plant Breed-
ing, the direction of which had been left t o h im until his ret i rement (dur ing 
28 years). So in Hungary , preceding t he ad jacen t countr ies commenced in 
1909 the sys temat ic and well organized breeding work w i t h the purpose and 
dest inat ion ,,of breeding crop varieties su i ted to Hungar ian conditions, p roduc -
t ive and a t the same t ime of excellent q u a l i t y and of in t roduc ing these i n to 
general cul t ivat ion to p romote the increase of yields." N o t h i n g characterizes 
be t te r the success of his zealous work beyond his exceedingly rich l i t e r a r y 
production — t h a n the fact t h a t as soon as 1920 thir ty H u n g a r i a n plant b reed-
ing farms were working under his guidance and supervision and H u n g a r i a n 
plant breeding, in advance of t he neighbouring countries, s tood on a l ead ing 
place. 
Emil Grábner beside the organizatory work at h o m e did not neglect 
foreign relat ionships ei ther. How his ac t iv i ty and wide special knowledge was 
appreciated also in foreign countries is evidenced by t he f ac t tha t for a long 
period he was an active member of the G e r m a n and Aus t r i an plant b reeders , 
associations as well as t h a t of the In te rna t iona l Association. Foreign special 
journals were always ready to publish his papers and he enhanced his r e p u t -
ation also abroad with a grea t number of lectures. 
I t is dif f icul t to judge whe the r it was t he irony of f a t e or a realistic ap-
proach of the facts t h a t t he wide s t ra ta of Hungar ian specialists honoured in 
Emil Grábner not the p lan t breeder int t h e f i rs t place b u t the plant grower . 
Or is i t a recompense for t he strange, his torical fact t h a t his contemporary , 
the creator of the Bánkuti maize and world famous Bánkuti wheat var ie t ies , 
one of our greatest and most modern p l an t growers, is f i r s t of all recorded in 
professional circles as a p lan t breeder? In m y opinion the rea l historical assess-
ment of bo th laborious lives still remains to be accomplished. No d o u b t it 
were diff icult to measure t he life act ivi ty of Emil Grábner b y establishing t he 
a l ternat ive wheather he did more for t he development of agriculture in t he 
field of p lan t breeding or crop product ion. Immedia te ly before his r e t i r emen t , 
in 1935 he published the great work of his life "Field crop p roduc t ion" (Szántó-
földi növénytermesztés). In this vas t work of more than 800 pages the real self, 
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t h e real c rea t ive individual i ty of Emil G r á b n e r unfolds i tself . This work also 
clearly points ou t how he could be such a zealous propagator of plant b reed ing ; 
because he was , by in tu i t ion , an excellent plant grower. In his i m p o r t a n t 
work he h a n d e d over the r ich experience a n d exceedingly extensive knowledge 
of a laborious life to his fe l low farmers. Th i s work unusual also in its d imen-
sions in H u n g a r i a n special l i te ra ture , was received by t h e specialists of crop 
product ion w i t h enthusiasm evidenced b y t he fact in compara t ive ly sho r t 
t i m e it appeared in four ed i t ions . In what his outs tanding intellectual powers 
were also p r o v e d was tha t in spi te of his advanced age a n d impaired s t a t e of 
heal th and in his solitude a t Magyaróvár, he steadily fol lowed with a t t e n t i o n 
b o t h the new results of sc ient i f ic research a n d the requ i rements and develop-
ments of p rac t ica l farming so t h a t he could enr ich his book w i th ever new d a t a 
in every edi t ion. He had j u s t finished p r epa r ing for the press the 4th ed i t ion 
of his book w h e n death s u m m o n e d him off f r o m among us . 
His labor ious life should be an example for generat ions to come in o rder 
t o be worthy of him in developing and bu i ld ing fur ther t h e work the f o u n d a -
t ion of which had been laid down by h i m . 
J . B A J A I 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
Acta Agronomica Academic Scientiarum Hungaricae Tomus 15 (1 — 2), pp. 265—272 (1966) 
RECENSIONES 
J . H A L M A I , I . N O V A K : Farmakognozia, 
(Pharmacognosia), Medicina Könyvkiadó 
("Medicina" Publishing House) Budapest 
1963. With 350 Figures + 80 Pages of 
Supplement. 
The new results obtained in the field of 
the cognition of drug plants, their continu-
ously rising industrial utilization and the 
increase in the rate of their being grown have 
necessitated the writing and publishing of a 
new, long-needed technical book comprising 
the detailed and modern scope of drug plants 
and their parts (the drugs) to be employed 
in medical science. That necessity has been 
complied with, to the highest degree, by the 
leaders of the Institutes for Drug Plants and 
Knowledge of Drugs (Budapest Medical 
Univ., and Szeged Medical Univ., respectively, 
Prof. J Á N O S H A L M A I and Prof. I S T V Á N N O V A K , 
when publishing their work entitled Pharma-
cognosia. The value of the text-book is 
considerably enhanced through the competent 
and artful morphological, cytologic-histolo-
gical drawings executed by V E R A C S A P O D I 
and E L I S A B E T H H A L M A I — S C H N E L L , as well 
as the pains'taking finish of the Publishing 
House "Medicina". 
The volume of the text-part illustrated 
with Figures, is 670 pages, the index a further 
8-page and the register of subjects and names 
32 pages. The manual is also supplemented 
by 36 coloured and 41 black-and-white Tables 
showing morphological paintings and draw-
ings of plants. Concerning its arrangement, 
a brief preface is followed by the introduction 
in which the authors outline the connection 
of drug plants, drugs and pharmacognosia 
along with enumerating the most prominent 
reference books, they also analyse the conti-
nuously increasing importance of drug plants 
and drugs, respectively. Otherwise, the book 
is divided into two main chapters: general 
part (50 pages) and the detailed part (600 
pages). 
The prominent material of the general 
part is the summarizing of history pharma-
cognosia showing the development and some 
important stages of this field of science from 
ancient times up to our days, laying emphasis 
on the Hungarian aspects supported with 
authentic data and illustrations. The part 
dealing with the history of development in 
the teaching of pharmacognosia in this 
country, and introducing the institutions 
engaged with drug plants as well as the 
scientific and commercial organs, might also 
claim to general attention — thus giving 
a picture of the volumen and the present 
situation of the drug plant problem in Hun-
gary. The general part comprises also a sur-
vey of the occurrence of drug plants and of 
the utilization of drugs in ethnographic 
application and as stimulants. Finally, the 
authors discuss the gathering, processing 
and the trade of drugs, and submit brief 
outlines on drug plant growing. At the end 
of the general part the international termi-
nology and the description of valid instruc-
tions referring to the nomenclature of drugs 
are added. 
The second main chapter, the so-called 
detailed part, contains the scope of drug-
knowledge; drugs' grouping was performed 
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according to the chemical composition of 
the active agent. On the basis of the above-
said, the descriptions of 239 drugs, some 
antibiotics, enzymes and hormones are group-
ed as follows: 
I. Drugs containing carbonhydrated 
II. Drugs containing acids, acid anhyd-
rites, acid amides 
III. Drugs containing floroglucine de-
rivatives 
IV. Drugs containing alkaloids 
V. Drugs containing glycosides 
VI. Drugs containing bitter substances 
VII. Drugs containing tanning materials 
VIII. Drugs containing volatile oils 
IX. Drugs containing balms (balsams) 
X. Resins and resin-containing drugs 
XI. Milky juices (latex) 
XII. Fats and fat-containing drugs 
XII I . Drugs containing vitamins 
XIV. Antibiotics 
XV. Drugs of animal origin 
XVI. Tars 
XVII. Miscellaneous drugs, not belonging 
to the above chapters. 
At the beginning of the chapters the 
modern biological, plantchemical or bioche-
mical description of the compound-group in 
question can be found; here it is also that 
we get acquainted with the critically evaluated 
material of methods suitable for their 
detection and determination, respectively. 
Hereafter the description of drugs follows in 
alphabetic sequence. In the course of de-
scription the authors also touch upon the 
drug parent-plant and the drug itself, upon 
their microscopic examination and content 
materials, and the detection and determi-
nation of the latter. At the end of the para-
graphs we find pharmacological data, histori-
cal references of drugs and their parent-plant. 
Here it is to be mentioned that the 
authors, when compiling the detailed part, 
have taken into consideration the official 
drugs of the now valid Vth Hunga-
rian Pharmacopoeia, the constituents of the 
tea-blends in Formulae Normales (Collection 
of prescriptions, ed. IV.) as well as the current 
drugs of foreign provenance and some other, 
domestic, drugs being mainly employed in 
popular therapy. Furthermore, they discuss 
in full the drug plants and drugs discovered 
and utilized recently in pharmaceutical 
indust ry . (Rauu'olfiae rad., Vincae minoris 
herba) as well as drug plants being the sub-
ject of investigations in our days. 
In the course of arranging the subsequent 
chapters, the authors bore in mind the fact 
that in pharmacognosical literature one 
often might come across classifications differ-
ent from the above; thus, in the following 
three chapters (XVI I I —XX) they submit 
arrangements according to occurrence, mor-
phology and effect, respectively. 
Chapter XXI . gives detailed directive, 
enumerated by organs, on the pharmaco-
botanical testing methods of drugs. The 
meaning of the more frequently used foreign 
words is attached dictionary-like. — The 
Appendix (4 pages) following the detailed 
part contains a brief description of some 
less frequently used, mostly domestic, drugs 
(40 kinds). Here we find some vegetable 
raw materials waiting to be further detected, 
which might be taken into consideration 
by the official medical science. 
On the basis of the above we can esta-
blish that the work: Pharmacognosia l»y 
J . H A L M A I — I . N O V A K , is, beyond the require-
ments of a text-book, a valuable, new and 
long-needed manual in this field of science 
which wil l serve as excellent book of refer-
ence for chemists, physicians, biologists as 
well as for plant growers and —breeders. 
B . D Á N O S 
A parasztság Magyarországon a kapita-
lizmus korában 1848—1914. (The Peasantry 
in Hungary in the Age of Capitalism, 1848— 
1914) Tanulmányok 1 — 2. köt. (Essays, Vol. 
1 2.) Editor and foreword István Szabó 
Budapest, 1965. Akadémiai Kiadó (Pub-
lishing House of the Hungarian Acad. Sei.) 
480, 758. 
There have never been such favourable 
conditions for Hungarian historical science 
and agrarian histography, neither have 
existed such suitable circumstances for 
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monographic general work and archival 
researches than in these last ten years. 
The dispute on the different trends of 
Hungarian historians: between the followers 
of liberal positivism, those of the history of 
conservative ideas and historical materialism 
has lasted for long centuries. The positive 
co-operation of historical schools and trends, 
the really comprehensive results of the work-
shops of histography could not be brought 
about until these theoretical and method-
ological differences together with the great 
problems of Hungarian history and among 
them the agrarian problem, have been settled 
by the forces of world history in 1945 and 
later on, following 1956. 
The dissolving of the different scientific 
groups and the proper valuation of the history 
of feudalism and capitalism in Hungary 
could ensue only after World War I I , and as 
a consequence of social changes that have 
taken place since then. Nowadays, when 
systematical management can prevail in 
research work, too, the disciples of positi-
viste and the previous followers of the history 
of ideas are to be found in a common camp of 
historians together with Marxists and with 
members of research-generations grown up 
in the teaching of historical materialism. 
To investigate the causes of social backward-
ness as a consequence of the unaccomplished 
1848 revolution meant for the agrarian 
historiographers such requirements that 
could not have been solved, in these few 
years, by way of the old research methods 
and because the private scientists had to 
meet with individual difficulties. Such 
comprehensive result could be obtained 
only through the co-operation of the staffs 
of archives, of institutes for historical science 
and of experts with different learnedness, of 
technology-historians, of economy-historians 
and of ethnography-researches. The two-
volume report published now by the co-
operative of Hungarian historiographers, in 
which they have elaborated the history of 
peasantry in Hungarian capitalism, — is the 
result of such collaboration of researchers. 
Comprehensive conception and uniform 
editorial principle hold together the various 
parts because the leadership of the collective 
has been accepted by Prof. dr. István S Z A B Ó , 
professor of the Kossuth Lajos Lniversity 
Debrecen, who has been dealing intensively 
with the history of the Hungarian peasantry 
since the thirties. Among others, he had 
published a good summary on the subject 
(1940), produced two larger volumes of essays 
(1948, 1960), and issued several excellent 
treatises of his own results in different 
periodical reviews, proceedings (1952, 1958, 
1961, 1963) on the problem of serfdom on 
the system of detached farms examining 
always in the domain of Hungarian economy 
and the history of settlement, the problems 
of the peasantry in the age of capitalism. 
The members of the collective being 
writers of the essays of the two vast volumes 
have come first of all, from among the stu-
dents of Prof. István S Z A B Ó , from the circles 
of Marxist economy-historians and ethno-
graphy researchers. 
The full extent of the work is more than 
108 printed sheet (40 000 n each). Structurally 
it consists of 6 independent parts containing 
altogether 18 reports of 15 authors. At the 
beginning of the first volume we find the 
high level prefatory treatise of the editor 
summarizing the outlines of the publication 
and the method of different chapters being 
partly of analysing, partly of system atizing 
character: thus giving a complex way of 
historical description which displays the 
maximal co-ordination of agrarian sciences 
as well as of historical and ethnographical 
ones. Fundamentally, the writers of the 
whole work try to find answer to the question 
under what conditions the capitalist trans-
formation of the Hungarian feudal system 
occurred after 1848. Though as a result of 
the March bourgeois revolution, formal 
liberation of the villeins did happen, however, 
the total liquidation of the various sur-
vivals of the feudal villein-system, the situ-
ation between shires and peasants regarding 
the previous allodial properties and the sta-
tute labour, was not executed. All three 
treatises of the first part demonstrate the 
survival of serfdom after the Habsburg 
restauration. 
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One of the authors, Lajos FÜR analyses 
the discrimination of proprietary rights 
between the feudal lands in villein tenure and 
the peasant estate, the abuses of absolutism, 
the manoeuvering of the aristocracy in Parlia-
ment. He deals with the problem of farm-
stead cottars, wi th the dividing of the remain-
ing and cut-over areas, with the forced separa-
tion of meadows and the depriving of licence 
for using forests. Another author, Sándor 
G Y I M E S I shows the types and origin of the 
settlement (contract) villages in the light 
of colonizing efforts of Hungarian feudalism. 
The treatise of the third co-writer Emil 
S I M O N F F Y examines the forcing of the com-
massation and the different commassation 
lawsuits which resulted in the peasants lands 
to be cut up even into smaller strips. 
The second part of the volume contains, 
in connection wi th the peasants' production, 
the most interesting studies. In his paper 
Gyula V A R G A weighs the problem of the 
traditional implements getting obsolete, the 
spreading of agricultural machines, factors 
promoting and inhibiting mechanization, 
among them the lack of capital. His treatise 
displaying vast knowledge of the materia], 
evaluates, concerning the change of imple-
ments, the spreading and the role of Western 
European and especially of English machine 
import to Hungary. 
Of the three independent essays of István 
B A L O G H being published in the two volumes, 
the first one compares the farming and pro-
ducing techniques of the Hungarian peasants 
in the decades previous and following the 
liberation of serfdom and later through 
bourgeois development. The author writes 
in details about the division and valuation 
of different farming and agricultural systems 
and rotations. 
Having finished his treatise concerning 
the transformation of the technique of pro-
duction in the fields of soil cultivation and 
animal breeding, his second study deals 
with the forms of organizing the area: the 
system based on farming in large units of 
fields, on fallow-cultivation, the compulsion 
of rotation and the detached farm system 
as used in the Plains. The extent and types 
of detached farming, the development of 
their technique in production are discussed 
in details; neither does the author ignore 
their social and cultural bearings, especially 
with reference to the conditions in the region 
east of the river Tisza. 
In the second volume besides landed 
peasants, the authors write also about land-
less peasantry as well as on the history of the 
development of peasant culture, autonomy 
and cooperative movements in the times up 
t i l l the outbreak of World War II . 
István OROSZ examines the gradual 
differentiation of the peasant estates, Péter 
H Á R S F A L V I scrutinizes the "land protecting" 
manoeuvering of the so-called agrarian 
conservative politicians, while György S Z A B Ó 
discusses the role of the agricultural credit 
situation becoming always more and more 
difficult in the drift of free competition 
and being at the mercy of bank-capital as 
well as of usurious capital; finally, István 
V A R G A examines the direct taxation system 
opposed diametrically to the interest of 
peasantry. 
In the fourth part the history of landless 
peasants was elaborated. Zoltán S Á R K Ö Z I 
writes about the agrarian migrating workers, 
the so-called "season"- or "contract" workers 
and about the spreading of this kind of labour 
conditions in Eastern Europe, as well as of 
the economical and social conditions of these 
season workers; Imre K A T O N A describes in 
details other forms of periodical wage labours 
like groups of shipping, — railway, — build-
ing- and brick factory-workers and finally, 
the living conditions of the migrating navvy 
toilers. In the third study of this part István 
RÁcz gives numerical, comparative data that 
have not been published so far, on the migrat-
ing of surplus agricultural manpower first 
to the suburbs, then to overseas countries 
and on their partial return as well. 
The f i f th part of the publication is least 
elaborated, the main cause of which lies in 
the fact that Hungarian historians, while 
fighting against the danger of dogmatism 
and revisionism, — they run either into the 
error of economization or overestimation of 
outstanding, great men. When examining the 
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cultural and idealogical setting up of social 
structure, — as pointed out also in the pre-
fatory study of the editor István SZABÓ, — 
they neglect to write about the inherences of 
the peasant class-struggle. The very same 
authors like Sándor G Y I M E S I and István 
B A L O G H when investigating the hearings of 
the education, autonomy and cooperation 
of peasants in the age of capitalism, do not 
notice and do not make their readers see all 
those structural and political consequences 
that could be derived just from their results 
gained in economic history. 
In spite of it, the work is of positive 
character, encouraging further investigations 
and anticipating those problems which might 
rise on the occasion of elaborating the history 
of peasantry during capitalism in Hungary. 
The last chapter of the work, that of Emil 
N I E D E R H A U S E R , gives a glimpse on European 
conditions making comparisons between 
the Western European Prussian, British and 
the Eastern European Russian and the South-
ern-European agrarian development. At the 
end of the book an abundant list of references 
and registers are added. Al l these volumes are 
proceedings of the Agrarian Historical Com-
mittee of the Hungarian Academy of Sciences 
with a well got-up book. 
G Y . SZAMOS 
A. S O M O S : Zöldségtermesztés 1—2. (Growing 
of vegetables 1 — 2) Mezőgazdasági Kiadó 
(Publishing House of Agricultural Books) 
Budapest, 1961. 
The second, revised edition of the work 
of A. S O M O S "Zöldségtermesztés" (Growing 
of vegetables) 1 — 2 was edited in 1961 by 
the Publishing House of Agricultural Books 
and Periodicals. 
The book of two volumes has been licensed 
by the Minister of Agriculture as a textbook 
at the College of Horticulture and Viticulture 
in Budapest. 
In the first volume the author deals, to an 
extent of 245 pages, with the general issues of 
vegetable growing while in the second volume 
the detailed knowledge of the growing of 
vegetables is exposed on 377 pages. 
After an introduction on the concept 
of vegetable growing, its importance viewing 
in national economy and the nutritional value 
of vegetables, the eight chapters of the first 
volume discuss, the following material: 
1. The chapter on History of vegetable 
growing in Hungary and its regions of produc-
tion deals, besides the soil, climatic and relief 
conditions of the regions with local traditions 
of cultivation, present cultivation methods 
and publishes the maps of the regional dis-
tricts. 
2. Under the title The biological founda-
tions of vegetable plants their origin and deve-
lopment under the influence of the most 
important environmental conditions (heat, 
light, water, nutrients) are treated. 
3. In the chapter Principles of soil cultiva-
tion, fertilizer application and crop rotation in 
the growing of vegetables the author is treating 
the soil cultivation and fertilization works 
of the growing of vegetables, anticipating a 
thorough knowledge of soil cultivation and 
fertilizer application. In the part on crop 
rotations, along with general knowledges 
special examples from Hungarian vegetable 
husbandry are given for the succession of 
crops both in field growing without and with 
irrigation and in the conditions of growing 
under glass frames. 
4. The chapter on Buildings and produc-
tion equipments discusses materials used for 
building purposes, the principles of the loca-
tion of buildings, their groupment, methods 
used in Hungary for the preparation of 
hotbeds for the raising of seedlings, the equip-
ment of localities covered by glass and des-
tined for the cultivation of mushrooms as 
well as of the storage rooms for vegetable. 
5. In the chapter on Propagation the most 
important standard properties of the seed, 
the standard table for seed testing and meth-
ods of pre-sowing seed treatments are dealt 
with. After having exposed the guiding prin-
ciples for determining distance between 
drills and plants in rows on the strength 
of the author's own experiments there 
follow informations on field seeding, rais-
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ing of young seedlings and planting out.This 
chapter is enriched by several Tables useful for 
practical cultivation. 
6. Under Care of Plants the subchapter 
"How to supply lack of moisture" deserves 
special attention. 
7. In the last two chapters the harvest of 
products, their preparation for transport 
and modalities of winter storage are reviewed. 
I n the second volume the cu l t ivat ion of 
cabbages, root and bulb crops, potatoes, 
melons, legumes, onions, sweet corn, leaf 
vegetables, perennial vegetables and Cham-
pignon mushrooms is dealt with in regular 
succession. 
In the course of discussion the history of 
the vegetable crops, their economic signific-
ance, botanical and biological characteriza-
tion, the description of varieties grown in 
Hungary and as to field production the special 
soil preparation, fertilization, propagation 
works and care of plants are presented. In 
the following the knowledge on harvesting, 
manipulating, transportation and eventual 
storage of products and finally on growing 
under glass frames, seed growing, diseases 
and pests is imparted. 
I t is a merit of the book that its contents 
are made richer and more illustrative by 
benefiting from a great number of data of 
Hungarian and foreign research. Many 
chapters mark pointing forward the pathway 
of modern progress. 
The references after the scopes of themes 
help those being more profoundly interested 
to widen their knowledge beyond the limits 
set by the book. 
As a summary of this review i t can be 
established that the hook contains much 
useful knowledge not only for university 
students but also for specialists working in 
practice. 
G Y . M É S Z Ö L Y 
G. U B R I Z S Y : Növénykórtan J., I I . (Phyto-
pathology I., I I .) Akadémiai Kiadó (Publish-
ing House of the Hungarian Academy of 
Sciences,) Budapest 1965. Second, revised 
edition. The size of Vol. I is 579 p. with 121 
text illustrations. That of Vol. I I . 942 p. 
with 291 text illustrations. Issued in 3000 
copies. Price Ft 220,— 
The first volume of the revised second 
edition of the manual writes about general 
plant pathology. I t gives detailed description 
on the symptomology of infectuous diseases of 
plants, discusses the identification of diseases, 
the physiology of infection processes, as well 
as the conditions of the development and 
collapse of epidemics. The pathogeny and 
virulence of pathogens are divergent among 
the biotypes, and have, at the same time, 
an important role in the development of 
epidemics. In the infectivity of the pathogen, 
host-selection and host-spectrum also have 
a prevailing role. The chapters dealing with 
pathophysiology summarize especially mo-
dern material of data, they contain, in the 
first place, the metabolism and the bio-
chemical mechanism of the pathological 
resistance of common parasites. On the basis 
of recent experimental results, the variety 
or family specificity of the metabolic-biologic 
relation between host-plant and parasite 
can nowadays be brought in connection 
with the scope of the knowledge of mole-
cular genetics. The expounding of infection 
processes physiologically and biochemically 
in the scope of molecular biology reveals a 
modern interpretation of the relationships 
between host-plant and parasite. The diffe-
rent pathogenic grades of susceptibility and 
resistance as well as the mechanisms of ty-
pes of protecting reaction, submit very impor-
tant data for up-to-date plant protection. The 
biochemical characterization of the mecha-
nisms of overcoming against the penetration 
of the pathogen, is of special importance from 
theoretical standpoint. Thus, the normergic re-
actions, the hypersensitive overcoming reac-
tions and the histogen demarcation types might 
be characterized by identical biochemical me-
chanism, since the pathogenic infection is im-
mediately followed by phenol-accumulation 
and simultaneously, the activity of oxidative 
enzymes also increases. The interpretation 
of the metabolic-physiological relations in 
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resistance and hypersensitivy serve partly the 
improvement of resistance, partly i t offers 
possibilities that can he utilized in practice 
for the quick widespreading of chemical 
plant protection. After the pathogen had 
settled, the physiological characterization 
of its spreading in the phloem transport 
is very important from the view-point of 
practical plant protection, first of all because 
of the course of the disease. The synthesis, 
the efficiency mechanism and pathophysio-
logical importance of the well-known toxins 
of the pathogens (fusaric acid, lycomeras-
mine, methionine-sulphoximine, etc,) are 
also discussed in details in this volume in 
the context of metabolic processes. 
The biological and biochemical charac-
terization of plant diseases in one of the most 
important and most modern chapter of the 
volume written on general pathology. The 
change in enzymatic decomposition of sugars, 
in the activity of glycolic acid oxidase and in 
the energy transport processes is a very typi-
cal phenomenon in pathophysiological pro-
cesses. The intensity of the deamination 
mechanism of amino acids and the rate of 
ammonia accumulation are also typical fea-
tures of metabolic physiology. The initial 
stage of infections is characterized by enhan-
ced protein synthesis as well as by the electro-
phoretic change of certain protein fractions 
in the course of diseases. The decrease in 
the intensity of protein synthesis is preceded 
by the special lowering of nucleic acid level 
in the pathogenic processes. 
At the beginning of the infection the 
photosynthesis and polyphenol oxidation 
also increase while in later stages they dimi-
nish. The intensity of cell respiration gets 
first enhanced due to which the quantity of 
the most important macroerg phosphate the 
adenosine phosphate, on the other hand, 
gets reduced. After the progress of infection, 
however, respiration decreases and, at the 
same time, the level of adenosine phosphate 
increases. A very important part of the chap-
ter on pathophysiology discusses the types 
on induced pathological resistance that can 
be called forth by metabolites and antimeta-
bolites. 
The description of the physico-chemical, 
micromorphological properties of plant 
viruses and the expounding of the symptoms 
of the illness, provides feasibility — on the 
basis of detailed testing descriptions, — for 
the pathological identification of virus 
infections. The chapter submits an inter-
pretation of the physiological and biochemical 
mechanisms of virus infections in the scope 
of the modern knowledge on molecular 
biology taking into consideration the possi-
bilities of protection. 
Through detailed discussions concerning 
the ways of biological protection, the experi-
mental chemotherapeutic plant protection 
and the biochemical mechanism of virus inc-
rease, — that long-needed manual lends as-
sistance both in the theoretical research 
work and in practical plant protection. 
The second volume introduces the plant 
pathogenic fungi on the basis of the modified 
M A R T I N system. Besides the morphological 
and ontogenic data of the pathogens dis-
cussed in systematic sequence, the manual 
always stresses their pathogenic and patho-
physiologic importance primarily from the 
point of view of protection. On the basis of 
relationships between infection symptoms, 
mycological characterizations and host 
plant, the pathogenic fungi can he identified 
without fail, though detailed information on 
taxonomic keys and descriptions of the spe-
cies had to be shortened considerably as 
compared to the first edition. The second 
volume ends with the biological importance 
of the relationship between parasite plants 
(Cuscuta, Orobanche, etc.) and their host, as 
well as with the evaluation of protection 
against the damage caused. 
At the end of the volumes the several 
thousand bibliographic references are con-
tained in 70 pages comprising the modern 
scope of knowledge in far-reaching modern 
science up to recent times. The references 
submit especially detailed data on Hungarian 
phytopathology literature both in connection 
with the general chapters and in respect of 
pathogenic fungi to be found in Hungary. 
The manual is complemented with several 
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indexes which facilitate the finding of data 
in the vast volumes. 
The chapters of the two collected volumes 
being written with great scientific care, 
are well-proportioned, this being the merit of 
the editor. The manual discussing in details 
the problems of basic research works through 
first of all, work in the field of research, 
however, it also serves the tasks of extensive 
practical plant protection successfully, intro-
ducing also theoretical basic problems. 
B . I . POZSÁR 
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ТОМ XV — ВЫП 3—4 
Р Е З Ю М Е 
СЕЗОННАЯ И ГОДИЧНАЯ ИЗМЕНЧИВОСТЬ ДЕЙСТВУЮЩЕГО ВЕЩЕСТВА 
ВИНКАМИНА В VINCA MINOR L. 
И. МАТЭ, И. ПРЕЧЕНИ 
Vinca minor L. (барвинок, см. рис. 1) стал важным и разыскиваемым лекарствен-
ным растением. Введение его в производство в Венгрии сделало необходимым изучение 
его распространения, в первую очередь, с точки зрения изучения действующего вещества 
винкамина. В этой работе оцениваются данные 212 образцов винкамина, происходящих 
из 150 мест произрастания, расположенных в различных частях страны. Установлено, 
что спонтанное или субспонтанное появление Vinca minor L. наблюдается чаще в запад-
ных районах страны (напр. Западные Задунайские р-ны и Малая низменность). В этих 
районах содержание действующего вещества выше, чем в восточных районах страны 
(напр. Затиссайские р-ны, Ниршег). На основании трехлетних данных видно, что коли-
чество действующего вещества довольно сильно варьирует и по годам. 
ИЗМЕНЧИВОСТЬ КВАНТИТАТИВНЫХ ПРИЗНАКОВ КУКУРУЗЫ ПОД 
ВЛИЯНИЕМ ОБЛУЧЕНИЯ ГАММА-ЛУЧАМИ 
А. БАЛИНТ, Й. ШУТКА 
Воздушно-сухие семена инцухтированной линии С—5 были обработаны гамма-
лучами при дозе 5000 и 15 ООО R. В Mt поколении наблюдались аномалии роста и развития, 
т. наз. «радиоморфозис». В поколении М2 изменчивость квантитативных признаков увели-
чилась по сравнению с необлученной популяцией. Установлено, что 5000 R увеличивает 
частоту плюсовых вариантов в большей мере, чем 15 ООО R. Широкая изменчивость проя-
вилась и в поколении М3, в котором облучение и 15 ООО R увеличило изменчивость не-
которых признаков. 
ВЛИЯНИЕ ОБЕСПЕЧЕННОСТИ БЕЛКОМ СОСУНКОВ НА РЕЗУЛЬТАТ 
ОТКОРМА И УБОЯ СВИНЬИ БЕЛОЙ ВЕНГЕРСКОЙ КРУПНОЙ ПОРОДЫ 
Л. ЧИРЕ 
Изучалось влияние переваримого белка, скормленного в различных количествах 
поросятам свиньи белой венгерской породы в возрасте от 30 дн. до 70—80 дней. Откорм 
проводился до достижения поросятами веса 110—120 кг. С точки зрения качества товар-
ного мяса в обоих опытах наиболее благоприятным способом откорма был умеренный 
откорм до 70—80 дн. с последующим обильным обеспечением белком. Эти свиньи наряду 
с одинаковым использованием белка дали примерно на 6% больше мяса с костями. 
ТРАНСПЛАНТАЦИЯ ЧАСТИ ПЛОДА У SOLANUM MELONGENA L. 
Э. РАЙКИ, Д Ь . П А Л 
Изучалась трансплантация части плода у многосемянных плодов на различных 
сортах баклажан Solanum melongena L. Установлено, что прививка части многосеменного 
плода удается успешно. Трансплантированные плоды приживаются, семена в них вызре-
вают, а при посеве прорастают, и в зависимости от комбинации прививки изменяются по 
ряду свойств. Приживания не наблюдается при трансплантации более старых плодов и 
в случае, если срез проводился по длине плода или в верхней части, там, где расположены 
семена. 
О ВЛИЯНИИ ПОЛИПЛОИДИИ НА ИЗМЕНЕНИЕ СОДЕРЖАНИЯ 
НЕКОТОРЫХ ХИМИЧЕСКИХ СОЕДИНЕНИЙ В ПЫЛЬЦЕ САХАРНОЙ 
СВЕКЛЫ 
В. Е. БОРМОТОВ, И. В. МАТОШКО, В. К. СЕВЧЕНКО 
В результате исследования установлено, что между диплоидами и тетраплоидами 
нет каких-либо определенных различий по количеству фосфорных и азотных соединений, 
содержащихся в единице веса их пыльцы. Однако, содержание названных соединений в 
функциональной единице — одном пыльцевом зерне — изменяется в связи с изменением 
степени плоидности вполне определенно. Удвоение набора хромосом прежде всего при-
водит к двухкратному увеличению содержания ДНК. Прямая пропорциональная за-
висимость отмечается также для суммарной РНК, фосфопротеидов, липоидов, кислото-
растворимых фосфорных соединений, белков, а также небелковых азотистых соеди-
нений. 
Удвоение ядерных элементов вызывает нарушение установившихся соотношений 
между ядром и цитоплазмой. В процессе дальнейшей жизнедеятельности ядро опреде-
ляет изменение количественной стороны процессов метаболизма. Это приводит к увели-
чению размеров и веса клетки, а также увеличению числа некоторых клеточных структур 
(пластиды, мембраны, поры и др.). Таким образом полиплоидия путем изменения коли-
чественных соотношений в клетке важнейших химических соединений определяет изме-
нение фенотипа растений и их физиологии. 
ИЗУЧЕНИЕ ВЫДЕЛЕНИЯ ЭФИРНОГО МАСЛА С ПОМОЩЬЮ СВЕТОВОГО 
МИКРОСКОПА У VALERIANA COLLINA WALLR. 
I. Наблюдения по выделению масличных тел и их морфологических особенностей. 
Р. Г. СЕНТПЕТЕРИ, Ш. ШАРКАНИ, Л . ФРИДВАЛ ЬСКИ, Л. НАДЬ 
Изучено образование, аккумуляция и превращение эфирного масла в вегетативных 
органах, в первую очередь, в молодых и более старых корневых тканях Valeriana collina 
Wallr. Установлено, что в корне выделяются масличные тела трех видов. Из них «масличное 
тело калиптра» является продуктом диссимиляции в процессе деления меристематических 
клеток, которое отделяется от корня вместе с клетками калиптра, которые постепенно 
отмирают. Количество масличных тел, образовавшихся в коре и гиподермисе в зоне 
вытягивания или корневых волосков, изменяется в процессе вегетации. Следовательно, 
можно заключить, что они реактивируются. 
ВЛИЯНИЕ СВЕТА НА КАТАЛАЗНУЮ АКТИВНОСТЬ ЛИСТЬЕВ 
Й. П. МИХАЙФИ 
На основании опыта определено, что активность каталазы сильно реагирует и на 
изменение активности света. Предполагается, что отношение активности каталазы, изме-
ренной на свету и в темноте в физиологически одинаковых листьях, может быть исполь-
зовано как диагностический показатель. 
ВЛИЯНИЕ СРОКА ПОСЕВА НА УРОЖАЙ КЕНАФА HIBISCUS CANNABINUS L 
Ф А Р У К Э Л Ь — Т О Х А М И О Р А Б И 
Предшествующие эксперименты, проведенные с целью изучения агротехнических 
приемов на урожай кенафа подчеркивали значение посева на урожай и на количество 
волокна. Урожай зеленых стеблей, волокна и семян постепенно снижались при более 
поздних посевах. 
ИДИОБЛАСТЫ И ИЗУЧЕНИЕ ИХ ЭКСКРЕТУМОВ В ПЛОДОВОЙ ОБОЛОЧКЕ 
КИЗИЛА CORNUS MAS L. 
Г . Ю Х А С , Б . Д А Н О Ш 
В процессе гистогенетических исследований (Юхас, 1964), которые проводились 
в связи с развитием соцветия и цветка видов Cornus mas удалось показать наличие более 
или менее изодиаметрических идиобластов, создающихся лизигенным способом во внут-
ренней одревесневшей стенке плода (в стенках плода плодолистикового происхождения). 
Ко времени созревания в них появляются желтые или оранжевые, иногда бордово-кра-
сные твердые и стекловидно-блестящие образования. По сравнению с настоящими янта-
рями они в воде и этаноле не растворяются. Из их растворов пока-что удалось иденти-
фицировать свободные и находящиеся в эстеровых соединениях галлюсовую и в следах 
дигаллюсовую и хлорогенную кислоты. 
ДАННЫЕ ПО ЗЕЛЕНОМУ УДОБРЕНИЮ РИСА 
и. шимон 
В течение трех лет (1958—1960) на солончаке без извести было проведено зеленое 
удобрение разных сортов риса с помощью смесей ржи или ячменя с мохнатой викой. 
В экспериментах зеленое удобрение дало повышение урожая на 16%. Но метод 
все-таки нельзя рекомендовать для общего внедрения, т. к. он не является экономичным. 
Зеленую массу выгоднее использовать на корм, т. к. пожнивные и корневые остатки 
сидерита также повышают урожай риса на 11%, и, вместе с этим, хозяйство получает 
ценный зеленый корм. 
ГИСТОЛОГИЧЕСКОЕ ИССЛЕДОВАНИЕ КАЛЛЮСА У ЧЕРЕНКОВ 
МЯГКОСТЕБЕЛЬНЫХ И ДРЕВЕСНЫХ САДОВЫХ РАСТЕНИЙ 
Л . Г Ё Р Г Е Н И 
Автор проводила гистологические исследования размноженных черенками мягко-
стебельных и древесных садовых растений, используемых в практике садоводства, с 
целью определить, должно-ли образование каллюсной ткани, появляющейся на поверх-
ности ранения, определить появление органа, а также ответить на вопрос, образуются-ли 
органы из этой ткани. Установлено, что образование органа может начаться независимо 
от появления каллюса. Это часто наблюдается у мягкостебельных растений, но встре-
чается и у древесных растений. Образование органов или корней в каллюсной ткани 
не обнаружено ни у мягкостебельных, ни у древесных растений. 
ВОЗМОЖНОСТИ ЗАЩИТЫ ОТ КАРТОФЕЛЬНЫХ ВИРУСОВ 
II. Опыты с использованием немецкого и улучшенного немецкого методов. 
й . Х О Р В А Т 
Изучалась пригодность немецкого и улучшенного немецкого методов для поддер-
жания и улучшения состояния посевного материала картофеля. Установлено, что при 
выращивании семенного картофеля немецким и улучшенным немецким методами зара-
женность вирусами, как правило, снижалась в последующем поколении. 
УЛУЧШЕНИЕ ПЕСЧАНЫХ ПОЧВ В ПРОВИНЦИИ TAHREER 
С ПОМОЩЬЮ ГЛУБОКИХ ПОДСЛОЕВ 
ФАТХИ МОГАМЕТ—АЛИ МАКЛЕД 
39 лизиметровых делянок были набиты песчаной почвой из провинции Tahreer. 
Глубокие подслои (глина, навоз) были на глубине 50, 60, 70 см. и изолирующие материалы 
на глубине 60 см. В этих лизиметрах были посеяны ячмень и арахис. В опыте изучалось 
влияние вышеприведенного мероприятия на просачивание воды и на урожай. Получен-
ные результаты ясно показали, что любой глубокий подслой оказался лучше, чем контроль 
или поверхностное внесение навоза. Даже вариант с изолирующей подслойкой, следую-
щий за глубоким внесением навоза, оказал лучшее влияние, чем вариант с подслоем в 
виде глины. Результаты этой работы соответствуют результатам подобных работ других 
авторов. 
ИЗМЕНЕНИЕ СУТОЧНОГО РИТМА В СОДЕРЖАНИИ СОЛАСОДИНА В 
«ПРОМЫШЛЕННЫХ.) ПОБЕГАХ SOLANUM LACINIATUM AIT. 
Pl. ВАРАДИ, Е. ЧАПО, Я. ХАЛМАИ 
Изучалось суточное изменение содержания соласодина в «промышленных» по 
бегах Solanum laciniatum Ait. Установлено, что концентрация соласодина в кончиках 
побегов днем сокращается, а ночью или рано утром увеличивается. 
ВЛИЯНИЕ ПОСЕВА ЛУЩЕНЫХ И НЕЛУЩЕНЫХ СЕМЯН НА ПОЯВЛЕНИЕ 
ВСХОДОВ АРАХИСА ARACHIS HYPOGAEA L. 
Е. А. К. САЕЕД 
Опыт был заложен 23 авг. 1964 г. с целью изучения влияния посева лущеных и 
нелущеных семян на появление всходов у двух сортов (Ashford и Rubatab) арахиса 
(Arachis hypogaea L.). Результаты показали, что посев нелущеных семян задерживает 
появление всходов и уменьшает травостой. Далее, семена с нижней части обыкновенно 
прорастают позже, чем семена с верхней части из-за незавершенного периода покоя. 
Однако первые имеют более высокий процент масла, чем последние. 
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CHANGING OF VINCAMINE AGENT IN VINCA MINOR L. 
ACCORDING TO REGION AND THE YEAR OF GROWTH 
By 
I . M Á T H É , I . P R É C S É N Y I 
B O T A N I C A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , VÂCRÂTÔT 
Since Vinca minor L. (small evergreen, Fig. 1) has become an important plant 
in pharmaceutical industry and has even been introduced in Hungary, it became 
necessary to study the places of its occurrence in this country first of all with regard 
to the vincamine agent. The present study evaluates the vincamine data of 212 samples 
gathered from about 150 places of occurrence considering the regions and the years 
of growing. I t can be established that the spontaneous or subspontaneous Vinca popula-
tions occur the most frequently in the western regions of Hungary (e.g. the Western 
Transdanubian District, the Little Plain) containing, in their majority, more 
agent than those of the eastern regions of the country (e.g. the territory east of the 
river Tisza, the Nyírség). From the data of three years it can also be seen that there 
are considerable quantitative differences in the agent due to the year of growing. 
Introduction 
Since 1962 th roughou t t h r e e years regular invest igat ions have been 
carried out in order to establish t h e vincamine conten t of t he domestic Vinca 
minor L. furnishing a medicine t h a t decreases b lood pressure a n d is of sedat ive 
effect . On the pharmacological impor tance of vincamine and on the examin-
at ions made regarding the growing in this coun t ry , the following publicat ions 
are available: SZÁSZ — SZPORNY e t al. ( 1 9 5 8 ) , S Z P O R N Y — S Z Á S Z ( 1 9 5 8 ) , S Z Á S Z — 
K O V Á T S et al. ( 1 9 5 8 ) , S Á R K Á N Y , Mrs. ( 1 9 6 2 ) , M Á T H É ( 1 9 6 5 ) ; of t h e publicat ions 
on the changing of the agent and issued abroad, the following might be men-
t ioned : H A J K O V Á — H O M O L A — N A V R A T I L ( 1 9 5 9 ) , H A J K O V Á — SKÁCILIKOVÁ 
( 1 9 6 1 ) , KOCZMAREK — L U T O M S K I ( 1 9 6 2 ) e t c . 
In the course of our invest igat ions wi th more than 200 samples f r o m 
di f fe ren t regions of the coun t ry , labora tory examinat ions were performed. 
The observation d a t a of the yea r 1 9 6 2 have a l ready appeared; see M Á T H É — 
S Z A B Ó , Mrs. ( 1 9 6 3 ) . The data of t he years 1 9 6 3 and 1 9 6 4 submi t ted in th i s 
paper together wi th the data of 1962, might provide some informat ion on t h e 
var iance of the agent not only according to t he region h u t also to the y e a r 
of growing. 
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Fig. 1. Vinca minor L. Keszthely "Büdöskúti-völgy", in Querco-Carpinetum (Photo: Kovács) 
Materials and Method 
Table 1 and Fig. 2 give detailed information on the test material concerning place, time 
of gathering and agent. (As to the enumeration of data on the samples of gathering, see M Á T H É — 
SZABÓ, 1 9 6 3 ; on the sketch-map [Fig. 2 ] , not only the districts of gathering in 1 9 6 3 and 1 9 6 4 
but also those of 1962 are presented.) 
Spots of sample-gathering, ecologic and coenologic circumstances are not dealt with 
ih this paper (they will be written about later); here we only want to mention in general 
the following: The places of occurrence are mostly subspontaneous growing areas (abandoned 
Fig. 2. Places of Vinca minor L. samples being gathered to examine their vincamine con-
tent, — 1962—1964 
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Table 1 
Data on the Vinca minor L. samples gathered all over the country in 1963—1964 
Places 
































V, 14, 1963 0.29 
VI , 8, 1964 0,47 
V, 14, 1963 0.90 
VI , 8, 1964 0.89 
V, 14, 1963 3.04 
V, 15, 1963 2.51 
V I , 9, 1964 1.40 
VI , 9, 1964 1.40 
V I I , 18, 1963 0.73 
V, 15, 1963 1.45 
V, 15, 1963 2.22 
V I I , 19, 1963 1.03 
V I I , 19, 1963 1.72 
V I I , 19, 1963 1.96 
VI , 9, 1964 1.11 
VI , 9, 1964 0.52 
VI , 9, 1964 0.42 
VI , 9, 1964 1.05 
VI , 9, 1964 0.74 
VI , 9, 1964 0.63 
VI , 9, 1964 1.82 
V, 21, 1963 1.01 
V I I , 18, 1963 0.35 
V I I , 18, 1963 0.30 
V, 21, 1963 0.50 
V, 21, 1963 0.46 
V, 21, 1963 0.62 
V I I , 18, 1963 0.76 
V, 21, 1963 0.62 
V I I , 18, 1963 0.19 
V I I , 18, 1963 0.68 
V I I , 17, 1963 0.76 
IV, 15, 1964 1.05 
IV, 15, 1964 2.11 
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IV, 16, 1964 1.05 
IV, 16, 1964 1.45 
V, 15, 1964 1.19 
IV, 15, 1964 1.32 
IV, 15, 1964 1.11 
IV, 15, 1964 1.32 
V, 16, 1963 0.93 
V, 16, 1963 0.76 
V, 16, 1963 0.74 
VI , 10, 1964 0.68 
X. 24, 1963 0.79 
VI , 8, 1964 0.42 
V, 16, 1963 0.49 
V, 16, 1963 0.47 
V, 16, 1963 1.26 
V, 16, 1963 1.03 
V, 22, 1963 1.36 
V, 14, 1963 0.47 
VI , 8, 1964 1.21 
V, 14, 1963 0.79 
V I I , 19, 1963 3.51 
VI, 8, 1964 1.61 
V, 14, 1963 2,10 
VI, 8, 1964 0.68 
V, 14, 1963 1.29 
V, 14, 1963 1.00 
VI , 8, 1964 1.13 
V I I , 19, 1963 0.40 
V, 22, 1963 0.49 
V, 20, 1963 1.45 
V, 20, 1963 0.71 
V, 20, 1963 2.24 
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Places Time Yincamine % 
Szabadbattyán V, 20, 1963 2.01 
Balatonszabadi V, 20, 1963 1.12 
IV, 16, 1964 1.11 
Ősi VII, 17, 1964 0.63 
Duna-Tisza köze (Territory between the Danube and the Tisza) 
V, 8 1963 0.74 
IV, 30, 1964 0.97 
Tápiószecső IV, 30, 1964 0.66 
IV, 30, 1964 0.84 
Tiszántúl (Territory east of the river Tisza) 
Yatta  VI, ?0 1963 1.42 
VI, 30, 1964 0.66 
Mezőnyárád VI, 20, 1963 1.17 
VI, 30, 1964 0.74 
Kerecsend  VI, 18, 1963 0.27 
VI, 29, 1964 0.79 
V, 10 1963 0.87 
IV 28, 1964 0.97 
V, 10 1963 1.66 
V, 27, 1964 1.24 
V, 10 1963 0.47 
V, 27, 1964 0.95 
V, 10 1963 0.87 
V, 27, 1964 0.95 
Jászjákóhalma V, 8, 1963 0.66 
IV, 30, 1964 0.58 
Nyírség (Nyírség-District) 
Baktalórántháza V, 9, 1963 1.13 
V, 9, 1963 1.13 
IV, 29, 1964 0.79 
Hajdúsámson IV, 29, 1964 0.79 
Őr IV, 79 1964 1.19 
Nyírmeggyes í v , 29, 1964 1,11 
Nyírbogát IV, 29, 1964 0.79 
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IV, 19, 1963 0.07 
VI , 29, 1964 1.61 
VI, 18, 1963 1.50 
VI , 20, 1963 1.13 
VI , 29, 1964 0.55 
VI , 19, 1963 0.84 
VI , 30, 1964 0.47 
VI, 20, 1963 1.79 
VI , 19, 1963 0.84 
VI , 30, 1964 0.60 
VI , 20, 1963 0.34 
VI , 30, 1964 1.00 
VI , 20, 1963 0.57 
VI , 20, 1963 1.63 
VI , 20, 1963 0.49 
VI , 21, 1963 1.22 
VI I , 28, 1963 0.87 
IV, 18, 1963 0.18 
IX , 11. 1964 0.68 
V, 8, 1963 2.51 
IV, 18, 1963 0.53 
VI , 19, 1963 0.62 
IV, 29, 1964 0.68 
V I I , 26, 1964 0.74 
VI , 29, 1964 2.30 
VI , 30, 1964 0.50 
VI, 30, 1964 0.47 
VI, 30, 1964 0.74 
cemeteries, parks, woods being under anthropogenic effect, etc.). In the case of seemingly 
spontaneous occurrence, e.g. hornbeam woods (Carpinetum), in hornbeam-oak forests (Querco-
Carpinetum) too, the influence of human life or at least some former traces show themselves 
or, in most cases, might be supposed. Furthermore, it is generally characteristic both of the 
Vinca stands being under greater or less cultural effect, that they first of all like shadow and 
spread at shady places; often it can be observed that as soon as the shading plants (trees, 
shrubs) are felled, from the area left open, i t gradually dies out or draws back under the shadow. 
We have examined the leaf-material dried at 60 — 70° С of the gathered samples being 
treated under the same conditions. The determination of total alkaloids was carried out 
according to the S z á s z — L ő r i n c z amphi-indicator method ( S z á s z et al. 1959); while the vinc-
amine determination was performed by way of the thin layer chromatography method elabor-
ated in the Besearch Institute for Medicinal Plants ( S z a b ó — P a p p 1962). 
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Results and Discussion 
Summaris ing and ranging i n t o vincamine-value categories t he three 
years ' da t a (Table 2), we can see t h a t though the number of samples represent-
ing the region is r a the r unequal in such regional grouping, i t becomes clear 
t h a t in the western regions there are more samples with higher vincamine 
con ten t t h a n those in the eastern regions. I t is also perceivable t h a t regarding 
t he year , 1963 was the most f avourab le for the vincamine yield; besides, i t can 
also be seen t h a t — depending on y e a r s , - - there are considerable differences 
b o t h in the low- and high vincamine value categories. 
Our da ta were examined divided geographically into two g roups : whether 
t h e y came from regions being wes t or east of the Danube. As t o vincamine 
conten t , we had th ree quan t i ty -va lue categories (0 — 1% = poor , 1 — 2 % 
medium, 2 — 3 % good vincamine yield) . According to the above mentioned 
classifying the f requency dis t r ibut ion of vincamine content in our gathered 
samples is shown in Table 3. As shown by the chi-square values, t he re can be 
establ ished a connection between t h e two classifications. The f r equency da ta 
of t he vincamine % values of t he three years being t reated toge ther , bu t 
divided into two geographic groups (west or east of the Danube) , are shown 
in Table 4. In this case, too, a re la t ionship could be experienced between the 
two classifications; the lower values show themselves in the ea s t e rn regions 
east of the Danube . When examin ing in the two geographical regions the dis-
t r ibu t ion of the year ly vincamine % , we might see t h a t west of t h e Danube 
the relat ionship between the two classifications is slighter t h a n eas t of the 
Danube . From this i t can be concluded tha t roughly speaking t h e frequency 
of samples with higher vincamine content , is be t t e r in the wes t t h a n cast 
of the Danube . 
Conclusion 
Concerning the agent, for t h e pharmaceut ica l indus t ry more valuable 
Vinca p lant mater ia l can be ga thered f rom the western regions of t he country. 
This invest igat ion might serve as useful ins t ruct ion as to the procuring of 
p lan t mater ia l for growing and p ropaga t ing purposes; our inves t iga t ion refers 
to t he whole count ry submit t ing in fo rmat ion no t only on cer ta in regions bu t 
also on the places of occurrence. I t is also of impor tance t h a t — depending 
on the year of growing, — we have t o reckon wi th considerable quan t i t a t ive 
difference in the agent and the f l u c t u a t i o n of same. 
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of Vincamine 
values within % v a l u e limits 
1 . 0 - 1 . 4 9 1 . 5 - 1 . 9 9 2 . 0 - 2 . 4 9 2.5 - 2 . 9 9 3 . 0 - < 
P % P % P % P % p % 
6 50,— — — — 
2 20.— 2 20.— 1 10.— 1 10.— 1 10.— 




7 87.5 — 1 12.5 — — 
3 30,— 1 10,— — — — 
3 33.3 — — 
— 
2 50.— — — — — 
2 28.6 — 1 14.3 — 1 14.3 
2 50.— 1 25.— — — — 
2 66.7 — — — — 















4 36.4 — — — — 





— — — — — 





5 18.5 2 7.4 — — — 
3 18.7 2 12.5 — 1 6.2 — 
1 8.3 1 8.3 1 8.3 — 
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Table 3 
Distribution percentage of Vincamine 
Y e a r 
D i s t r i bu t i on percentage of V incamine 
T o t al 
0 - 1 1 - 2 2 - 3 
1962 60 27 0 87 
1963 40 23 7 70 
1964 32 21 2 55 
T o t a l : 132 71 9 212 
chi2(4) = 10.796; P < 5% 
Table 4 
Distribution percentage of Vincamine 
Distribution of Vincamine values % 
Region 
0 - 1 1 - 2 2 - 3 
samples , to ta l 
West of the Danube 59 42 8 109 
East of the Danube 73 28 2 103 
Total: 132 70 10 212 
chi2Q = 7.273; P < 5% 
Table 5 
Distribution percentage of Vincamine 
West of t he D a n u b e East of t h e Danube 
Y e a r Vincamine values % T o t a l number of 
Vincamine values % 
Total number of 
0 - 1 1 - 2 2 - 3 
samples 
0 - 1 1 - 2 2 - 3 
samples 
1962 25 14 0 39 35 13 0 48 
1963 24 12 7 43 16 10 1 27 
1964 10 16 1 27 22 5 1 28 
Total: 59 42 8 109 73 28 2 103 
chi2(4) = 12.64; P < 5% chi2(4) = 31.55; P < 0.1% 
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VARIABILITY OL QUANTITATIVE CHARACTERS IN 
MAIZE AS ALLECTED BY GAMMA IRRADIATION 
B y 
A . B Á L I N T , J . S U T K A 
D E P A R T M E N T OF P L A N T B R E E D I N G , U N I V E R S I T Y OF A G R I C U L T U R A L S C I E N C E S , B U D A P E S T — G Ö D Ö L L Ő 
Air -d r i ed kernels of t h e C5 maize l ine a f t e r inbreed ing f o r several yea r s w e r e 
t r e a t e d w i t b 5000 R a n d 15 000 R of a c u t e g a m m a i r r ad ia t ion . 
I n t h e M j g e n e r a t i o n anomal ies of g r o w t h a n d d e v e l o p m e n t , so called " r a d i o -
m o r p h o s e s " , were o b s e r v e d . I n t he M2 g e n e r a t i o n the v a r i a t i o n of t he q u a n t i t a t i v e 
c h a r a c t e r s inc reased fo l lowing i r rad ia t ion , a s c o m p a r e d wi th t h e n o n - i r r a d i a t e d p o p u l a -
t ion . 
S t u d y of t h e r e l a t i v e d i s t r i bu t ion of f r e q u e n c y of t h e q u a n t i t a t i v e c h a r a c t e r s 
r evea led t h a t 5000 R i n c r e a s e d t h e p r o p o r t i o n of t h e plus v a r i a n t s m o r e t h a n 15 000 R . 
T h e w ide r v a r i a t i o n r a n g e in t he M 2 g e n e r a t i o n c o m p a r e d w i t h the cont ro l a lso 
a p p e a r e d in M : l. I n M3 t h e 15 000 R d o s a g e also increased t h e v a r i a t i o n fo r s o m e 
c h a r a c t e r s . 
Introduction 
The usabi l i ty of m u t a t i o n induc t ion in plant b r e e d i n g has a r o u s e d 
t h e in teres ts of specialists in genetics a n d breeding in o u r t ime . A n u m b e r 
of comprehens ive studies h a v e appeared r e c e n t l y on the pr inciples , m e t h o d s 
and resul ts of gene m u t a t i o n ( D U B I N I N 1 9 6 1 , G A U L 1 9 5 6 , GUSTAFSSON 1 9 4 7 , 
H O F F M A N 1 9 5 9 , P R A K K E N 1 9 5 9 , SMITH 1 9 5 8 ) . Research h a s been d i rec ted 
main ly t o w a r d t h e induc t ion of m a c r o m u t a t i o n s in order t o change qua l i t a t i ve 
charac ters of self-poll inat ing p lan t s . Accord ing to SCOSSIROLI ( 1 9 6 3 ) , B Á L I N T 
( 1 9 6 4 ) and G A U L ( 1 9 6 4 ) m i c r o m u t a t i o n s a re more i m p o r t a n t for the b r e e d e r 
t h a n mac romuta t i ons , p a r t i c u l a r l y if t he changed cha rac te r s concern q u a n -
t i t a t i ve t r a i t s . The possibi l i ty of making use of m i e r o m u t a t i o n s was ra i sed 
for the f i r s t t i m e by G R E G O R Y ( 1 9 5 6 ) who , in his expe r imen t s with Arachis, 
gave evidence t h a t the v a r i a t i o n of q u a n t i t a t i v e charac te rs can be increased 
b y rad ia t ion as compared w i t h non- i r rad ia ted popula t ion. S imi lar results h a v e 
been ob ta ined b y GAUL ( 1 9 5 6 ) , RAWLINGS e t al. ( 1 9 5 8 ) , ARMSTRONG ( 1 9 5 9 ) , 
S W A M I N A T H A N e t a l . ( 1 9 6 2 ) a n d E H R E N B E R G e t a l . ( 1 9 6 4 ) . 
According to some observa t ions ( A L I K H A N J A N 1 9 6 2 , AMER H A K E E M 
1 9 6 4 , SCOSSIROLI 1 9 6 3 ) lower doses can be in some eases more effect ive in 
chang ing the quan t i t a t i ve charac te rs t h a n h igher ones. The re fo re , t he p r o b -
abi l i ty of occurrence of v i t a l muta t ions a n d t h e chance f o r t h e selection of 
u se fu l m u t a n t s , increases. 
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The p u r p o s e of this r e p o r t is to p r e s e n t data concern ing whether or no t 
acu te g a m m a i r radia t ion of maize kerne ls changes t h e var iabi l i ty of t h e 
q u a n t i t a t i v e characters of t h e M2 and M 3 generat ions; a n d whether a 5000 R 
or 15 000 R exposure wou ld induce more positive changes . 
Material and Methods 
Air -d r i ed seeds of C5 m a i z e , wh ich h a d b e e n ob t a ined a f t e r s e v e r a l years of i n b r e e d i n g 
i n USA, were i r r a d i a t e d w i th 5 0 0 0 R and 15 000 R of acute g a m m a r a d i a t i o n a t t h e C e n t r a l 
R e s e a r c h I n s t i t u t e of Physics in R u d a p e s t . T h e m u t a g e n t r e a t e d s e e d s were p l a n t e d i n t h e 
t r i a l p lo t s of t h e D e p a r t m e n t of P l a n t Breed ing of t h e U n i v e r s i t y of Agr icul tura l Sc iences , 
t w o weeks a f t e r i r rad ia t ion , i n m e d i u m h e a v y f o r e s t soil wi th 80 X 40 cm spacing. I n e a c h 
t r e a t m e n t 30 se l fed ears of M t w e r e used to p r o d u c e t he M, g e n e r a t i o n and 30 selfed e a r s of 
M » to p r o d u c e t h e M3 g e n e r a t i o n . S u r v e y of t h e d a t a on q u a n t i t a t i v e cha rac te r s w a s c a r r i e d 
o u t a f t e r c o m p l e t i o n of f l o w e r i n g or h a r v e s t i n g e x c e p t for t he M , gene ra t i on . O b s e r v a t i o n s 
w e r e carr ied o u t o n 160 p lan t s i n t h e M 2 genera t ion a n d on 280 — 300 p l a n t s in the M3 g e n e r a t i o n . 
T h e K j e l d a h l me thod w a s a d o p t e d to d e t e r m i n e prote in c o n t e n t on seeds. T h e t o t a l 
n i t r o g e n c o n t e n t of t he h o m o g e n i z e d samples w a s measu red w i t h t h e p h o t o m e t e r ( U v i f o t or 
Pu l f r i ch ' s ) a f t e r su l fur ic acid d i g e s t i o n . This v a l u e w a s mul t ip l ied b y t h e 6.25 f a c t o r i n o r d e r 
t o express t h e p r o t e i n c o n t e n t of t h e samples i n p e r c e n t . 
Results 
A. Mj generation 
The p r i m a r y effects of i r rad ia t ion were: r e t a r d e d germinat ion and 
inhibi t ion of growth and deve lopment (Fig. 1). Also a high m o r t a l i t y of 
seedlings was noted. Var ious morphological anomalies k n o w n from l i t e r a t u r e 
Relative germination percentage 
© © • 
89,38% 76,55% 100% 
Fig. 1. T h e p r i m a r y effects of g a m m a i r r a d i a t i o n o n pe rcen tage of ge rmina t ion a n d p l a n t 
h e i g h t (4 w e e k s of age) 
[14, 17] (i .e. , branching p a t t e r n , t ape r ing leaf, d i s t u r b a n c e in ch lorophyl l 
synthesis e tc . ) were observed which m a y be described as non-her i table p h e n o -
mena k n o w n as " r a d i o m o r p h o s e s " . 
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B. M2 generation 
For t h e eva lua t ion of var iab i l i ty of q u a n t i t a t i v e charac te rs , f i r s t of all 
t h e mean va lues (x) and the va r i a t ion coeff ic ient (S%') were de termined. U n d e r 
t h e inf luence of i r rad ia t ion , except for t h e leaf n u m b e r a n d the n u m b e r of 
pa i red seed rows , the value of the v a r i a t i o n coefficients was increased by 
5000 R b u t was n o t af fected b y 15 000 R (Table 1). 
Table 1 
The effect of gamma irradiation on the mean values of quantitative characters 
( x ) and their variation coefficients (S°/0) in the M2 generation (n = 160) 
T r e a t m e n t 
C h a r a c t e r 5000 R 15 000 R Control (untreated) 
X s% X S% X s % 
P l a n t height (cm) 1 9 3 , 4 0 1 1 . 5 3 * 1 9 2 . 0 0 9 . 0 1 1 9 3 . 0 0 8 . 3 9 
Number of leaves 1 2 . 0 6 + 1 0 . 3 6 1 1 2 3 + 1 1 . 2 1 1 1 . 7 7 1 1 . 7 7 
Number of paired seed rows 1 8 . 2 2 + 1 1 . 4 1 1 7 . 0 4 1 3 . 7 3 1 7 . 2 8 1 3 . 7 7 
E a r weight (g) 1 5 4 . 1 0 + 3 7 . 2 4 * 1 2 1 . 9 0 + 3 5 . 6 0 * 1 4 0 . 7 0 2 5 . 5 7 
E a r length (cm) 1 7 . 0 3 + 1 4 . 8 5 * 1 5 . 8 2 1 2 . 0 1 1 6 . 0 2 1 2 . 6 7 
Prote in per cent** 1 2 . 4 8 + 1 9 . 7 1 * 1 2 . 6 7 + 1 3 . 4 1 1 1 . 4 3 , 1 4 . 5 2 
** N u m b e r of observat ions (n = 80) 
+
 S ign i f ican t a t 0.05 level b y comparison w i t h m e a n value of control . 
* S igni f ican t difference b y F - t e s t a t 0.05 level . 
In Fig. 2 t h e f r equency d i s t r ibu t ion of plant he igh t , ear l eng th , e a r 
weight and per cent of p ro te in content is represented . A t 5000 R a pos i t iv 
sh i f t of the v a r i a t i o n occurred, while a t 15 000 R the appea rance of pos i t i ve 
va r ian t s can be observed, only with respec t t o protein c o n t e n t as c o m p a r e d 
t o the control . 
C. M3 generation 
In t h e M3 generat ion t h e s i tuat ion is very similar . E ight c h a r a c t e r s 
exhibi ted s igni f icant differences between t h e var ia t ion coefficients of t h e con-
t ro l and t h e 5000 R dose. Var ia t ion ranges a re approx ima te ly the same as in 
t h e M2 genera t ion (Table 2). I n contras t t o t h e M2 genera t ion , var ia t ion con-
cerning leaf n u m b e r and n u m b e r of pa i red seed rows also increases fo l lowing 
exposure to 5000 R. 
At 15 000 R an increase of var iab i l i ty in relation t o the non- i r r ad ia t ed 
controls is observed in p l an t height , ear he igh t , mean l eng th of in te rnodia a n d 
n u m b e r of tasse l branches a l though t h e e f fec t with respec t to all b u t t h e 
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Weight of ears (gr) Percentage of protein content 
Fig. 2. The effect of gamma i r radia t ion on the d is t r ibut ion on the value of different quan-
t i tat ive characters in t h e M 2 generation 
= control, = 5000 R , — • — • = 15 000 R 
Fig. 3. 
Plant cm) 
30 34 38 
Length of tasseis(cm) 
Height of ears (cm) 
The ef fec t of gamma i r radia t ion on the d is t r ibut ion on the value of different 
ta t ive characters in t he M., generation 
= control, 5000 R, 15 000 R 
q u a n t i -
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Table 2 
The effect of gamma irradiation on the mean values of quantitative characters 
( x ) and their variation coefficients (S%) in the M3 generation (n = 280— 300) 
C h a r a c t e r 
T r e a t m e n t 
5000 R 15 000 R Control (un t rea ted) 
X S% X S% X s % 
P l a n t height (cm) 2 0 2 . 3 8 1 2 . 0 5 * 1 9 3 . 3 8 + 1 1 . 1 3 * 2 0 0 . 7 8 9 . 9 9 
Number of leaves 1 1 . 7 2 + 9 . 2 2 * 1 1 . 0 5 8 . 3 2 1 1 . 1 6 7 . 0 8 
N u m b e r of paired seed rows 1 7 . 2 5 + 1 3 . 3 9 * 1 6 . 9 2 + 1 0 . 1 7 1 6 . 3 2 1 0 . 2 9 
E a r length (cm) 1 8 . 0 9 1 6 . 7 5 * 1 8 . 1 2 1 0 . 9 3 1 8 . 0 8 1 2 . 0 2 
E a r height (cm) 1 0 6 . 4 0 1 4 . 3 1 * 1 0 1 . 9 3 + 1 2 . 1 0 * 1 0 6 . 0 4 9 . 8 9 
Mean length of in t e rnod ium (cm) 1 2 . 4 8 + 2 3 . 2 7 * 1 2 . 5 9 + 1 3 . 1 9 * 1 3 . 0 7 1 1 . 1 1 
Number of tassel branchings 1 6 . 6 7 3 5 . 4 0 * 1 6 . 6 2 3 6 . 1 3 * 1 6 . 3 5 3 2 . 7 2 
Length of leaf (cm) 7 7 . 0 1 8 . 4 7 7 4 . 6 7 + 8 . 9 9 7 6 . 4 2 8 . 9 1 
Signi f ican t a t 0.05 level b y comparison w i t h m e a n value of cont ro l . 
* S igni f ican t difference b y F - t e s t at 0.05 leve l . 
l a t t e r is not so pronounced as following 5000 R . Fig. 3 represen t s the pos i t ive 
change of t h e va r ia t ion r a n g e of four q u a n t i t a t i v e charac te r s at 5000 R as 
compared wi th t h e u n t r e a t e d controls. At 15 000 R the pos i t ive change w a s 
insignif icant . 
Discussion 
Induc t ion of microniu ta t ions by i r r ad ia t ion is of p rac t i ca l value b e c a u s e 
a f t e r mu tagen t r e a t m e n t i t becomes feasible t o increase t h e var ia t ion of t h e 
basic mater ia l of breeding. I t is difficult t o f i n d the m a x i m u m muta t ion r a t e 
specific for each character as m a n y mod i fy ing factors are involved f r o m t h e 
induc t ion of m u t a t i o n unt i l t h e deve lopment of the m u t a n t character . T h e 
resul ts p resented seem to i nd ica t e tha t the var iab i l i ty of q u a n t i t a t i v e c h a r a c -
te r s can be increased with i r radia t ion. I n ou r case there was a s igni f icant 
increase of va r i a t i on following 5000 R c o m p a r e d with control which, consider-
ing the appea rance of plus v a r i a n t s , is a v e r y significant r e su l t . The obse rved 
wide var ia t ion r ange in the M 2 generation fol lowing 5000 R manifested i t se l f 
in the M3 genera t ion too; in t h e case of some characters , t h e r e was an inc rease 
of var ia t ion in t h e M3 genera t ion after 15 000 R which h a d not occurred in 
t h e M2 genera t ion . The resu l t s presented l ead to the conclusion t h a t , f o r 
t h e induct ion of useful mic romuta t ions and fo r t h e widening of variat ion r a n g e 
in the q u a n t i t a t i v e t ra i ts , t h e 5000 R e x p o s u r e is more sui table t h a n t h e 
15 000 R one. I n t h e present case 5000 R is t h e be t te r dose keeping in b a l a n c e 
t h e uti l i ty of t h e mic romuta t ions and t h e damage which occurred in * t h e 
popula t ion as resu l t of the m u t a t i o n load. 
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EFFECT OF A PROTEIN DIET DURING SUCKLING ON 
THE SUBSEQUENT PERFORMANCE AND CARCASS 
QUALITY HUNGARIAN YORKSHIRE PIGS 
B y 
L . C s i R E 
I N S T I T U T E F O R R E S E A R C H I N A N I M A L H U S B A N D R Y , D E P T . O F P I G B R E E D I N G , B U D A P E S T 
I s tud ied t h e ef fec ts of d iges t ib le pro te ins f ed t o H u n g a r i a n Yorksh i r e pigs 
in differ ing q u a n t i t i e s f r o m 30 d a y s of age unt i l 70 — 80 d a y s and f r o m t h e n un t i l 
a live weight of 110 — 120 k i log rams was reached . B o t h e x p e r i m e n t s h a v e showed 
t h a t carcass q u a l i t y is h ighes t w i t h a die t con ta in ing m o d e r a t e a m o u n t s of pro te in 
for pigs u p to 70 — 80 d a y s of age a n d a f t e r w a r d s w i t h a die t of a b u n d a n t pro te in . 
These pigs w i t h an ident ica l i n t a k e of pro te in h a v e p r o d u c e d a p p r o x i m a t e l y 6 % 
more lean* t h a n o therwise . 
Introduction 
Today a s igni f icant effor t is being made b y an ima l breeders t h roughou t 
t h e world to evolve principles and methods for sa t i s fy ing t h e increasing 
p ro te in needs of t h e popula t ion b y increasing t h e a m o u n t of m e a t produced. 
I n addi t ion to def in ing the inher i ted t ra i t s , th is requi res the s t u d y of early 
g rowth , intensive muscle deve lopment and the i n t a k e of d i e t a ry proteins. 
The prote in supp ly necessary for the increase of muscle development 
has been studied du r ing the last few decades b u t our knowledge in certain 
aspects of the ques t ion still leaves something to be desired. Fo r example we 
are still not suf f ic ient ly famil iar wi th the effect of pro te in in take before and 
immedia te ly a f t e r weaning on l a t e r per formance and on carcass qual i ty . 
A direct consequence of this lack of knowledge is t h a t with t h e available 
d i e t a ry protein pigs produce less m e a t t han t hey should . 
Being ful ly aware of the economic significance of the quest ion I experi-
m e n t e d to f ind a f avourab le p ropor t ion for feeding digestible prote in f rom 
suckl ing unti l t he end of f a t t en ing . F o r this reason I concen t ra ted on the effect 
on f inal per formance of d i f ferent a m o u n t s of prote in i n t a k e before and immedi-
a t e ly a f t e r weaning t h e pigs. 
The m a j o r i t y of researchers s tudy ing these prob lems (KERTÉSZ and co-
workers 1 9 5 9 , S C H L E G E L — R I T T E R 1 9 6 0 , LUCAS 1 9 6 1 , N IGUL 1 9 6 1 , BLAIR 
1 9 6 1 and SEWELL and co-workers 1 9 6 1 ) examined only t h e effects of d i f ferent 
p lanes of feeding on t h e growth of suckling pigs only . Only B O A Z - E L S L E Y 
* I n all i n s t ances lean is u n d e r s t o o d as t h e a m o u n t of l e a n m e a t t oge the r w i t h bone. 
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(1962) col laborated on such expe r imen t s in which pigs weaned a t 10 lb. live 
we igh t (4.53 kg) were fed in such a way t h a t t h e y should r each 50, 40 and 
30 p o u n d s (22.15, 18.12 and 13.59 kg) unt i l 56 days of age. F r o m t h e 56th day 
eve ry pig cont inued to be f a t t e n e d un t i l a live weight of 200 lb. was reached. 
T h e pigs were removed f r o m t h e sow when reaching 50 lb. and at the 
age of 168.6 days t h e y weighed 200 lb. Those weighing 40 or 30 lb . a t the t ime 
of wean ing a t t a ined th is weight a t 176.6 or 182.1 days respect ive ly . The in-
crease of weight a t 56 days of age ( f rom 30 to 50 lb.) required a n increase of 
feed allowances f rom 3.06 to 3.24 lb . in order to gain 1 lb., b u t t h e weight at 
56 d a y s did not subs tan t ia l ly a f fec t carcass qua l i ty . 
Material and Methods 
Dur ing two expe r imen t s conduc t ed in 1963 and 1964 I s tudied t h e e f fec t on later 
p e r f o r m a n c e of feeding d i f ferent a m o u n t s of d ie tary pro te ins to H u n g a r i a n Yorkshire pigs 
before a n d immedia te ly a f t e r weaning. 
F o r the f i rs t expe r imen t I selected 14 l i t ters of pigs (2 each f rom 7 boa r s ) f r o m the stock 
of t h e Herceghalom E x p e r i m e n t a l F a r m k e p t a t Móricmajor . To suit t h e purposes of the 
e x p e r i m e n t I separa ted all the l i t ters i n to two groups each containing one of t he two li t ters 
ou t of every boar. The l i t t e rs selected fo r t he exper iment h a d to reach t h e age of 30 days. 
The n u m b e r of pigs in the groups, the ave rage weight of t he l i t ters and of t h e individual 
an ima l s a t 30 days of age are given in T a b l e 1. 
Table 1 
Number and average iveight of the pigs 
Group Group 2 
No. of pigs in l i t ter : 
total : 
average: 
Average weight of l i t ters: 











Group I Group 2 
Ground bar ley 6 0 % 4 0 % 
Ground maize 3 0 % 2 5 % 
Milk powder (Skimmed) 5 % 3 0 % 
Alfalfa meal 5 % 5 % 
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T h e composi t ion of the diets fo r each group is described in Tab le 2. One ki logram 
of f eed fo r Group 1 con ta ined 741 g r a m s of s ta rch va lue and 86 g r a m s of digestible proteins , 
while G r o u p 2 received a mix tu re con ta in ing 767 grams of s tarch value a n d 148 g rams of digest-
ible p ro t e in . The d i f ference in the p ro te in -con ten t of t he two mix tu re s was 62 grams per 
k i l o g r a m or 72.09%. E a c h mixture was supp lemen ted wi th 2 % ground l imestone and 0 . 5 % 
salt too . 
I weaned t he pigs a t 60 days of age a f t e r which t ime they r ema ined in the i r original 
pen. A f t e r weaning t h e y received the descr ibed diet m ix tu re u p to 80 d a y s of age, b u t the 
feed of Group 2 was supp lemented b y a solut ion of powdered sk immed milk a m o u n t i n g to 
17 d e c a g r a m s (1.41 l i ters) per pig. 
I believe this add i t iona l protein a l lowance was necessary in order to achieve t he maxi -
m u m weigh t possible for the piglets a t 80 d a y s of age. 
O n the 80th d a y I selected 30 of each group for f u r t h e r feeding. B o t h groups of 30 were 
s u b d i v i d e d into g roups of 15 containing a coun t e rpa r t wi th ident ical origin, sex and near ly 
i den t i ca l deve lopment . 
T h e mean weigh ts of the groups , t he i r s t anda rd deviat ion as well as the propor t ion 
of a n i m a l s of each sex are given in Tab le 3. 
Table 3 
Mean weight, standard deviation, sex 
Group 
No. in 




S t auda rd 
deviation 
Kg. 
II .A 15 7 8 24.93 + 2.51 
I I .B 15 8 7 25.00 + 2.91 
I.C 15 6 9 18.66 + 3.29 
I.D 15 6 9 18.63 + 2.92 
F o r m y second exper iment I selected 10 l i t ters which I divided in to 2 groups on the 
basis of propor t ion of each sex and we igh t a t 30 days of age. 
Group 1 Group 2 
Number of pigs  40 43 
Average weight  6.68 6.62 
T h e pigs of each group received a m i x t u r e of 6 0 % ground bar ley , 3 0 % ground maize, 
5 % powdered milk a n d 5 % alfalfa meal which was supplemented with 2 % ground l imestone 
a n d 0 . 5 % salt. 
I n addit ion to th i s diet the pigs of Group 2 had a freshly p repa red solution of dried 
s k i m m e d milk 4 t imes dai ly (1 liter of w a t e r to 12 decagrams of powdered milk). The q u a n t i t y 
of mi lk consumed per pig per day was 2.5 l i ters a t most . 
T h e pigs of b o t h groups were k e p t in t he same indoor pen wi th a n ou tdoor run . They 
consequen t ly ate t he same feed bu t a t t he t ime of giving the milk solut ions the d i f ferent 
g roups were separa ted a n d one group dis t inguished b y pa in t mark ings on their backs . Un-
d o u b t e d l y these sepa ra t ions four t imes a d a y might be h a r m f u l for the g rowth of the pigs, 
b u t I could f ind no o t h e r way of ma in t a in ing identical env i ronmenta l condit ions. This problem 
did n o t occur in e x p e r i m e n t 1 bu t the re t h e origin f rom dif ferent sows represen ted a d is turb-
ing va r i ab l e which h a d to be reckoned w i t h . 
T h e pigs in t he second exper iment were weaned a t 60 days, b u t the pigs k e p t in the pens 
were on t h e described die t unt i l 70 days of age. Then I selected 30 pigs of each group for s tudy-
ing l a t e r per formance . T h e selection f r o m t h e l i t ters was u n d e r t a k e n according to the principles 
descr ibed in exper iment one and thus here I again had b o t h groups subdiv ided i n to 15-member 
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Table 4 
Mean weight, standard deviations and proportions of animals of each sex 
in the second experiment 
Group 
No. in 







I I .A 15 7 8 17.90 2.39 
I I .B 15 7 8 17.83 2.32 
I.C 15 10 5 13.13 1.81 
I .D 15 8 7 13.07 1.66 
un i t s each containing individuals h a v i n g coun te rpa r t s wi th ident ical origin, sex a n d near ly 
iden t ica l performance. 
Table 4 includes the mean weights , s t anda rd devia t ions a n d the propor t ions of the 
an ima l s of each sex. 
The diet of t h e pigs dur ing t he f a t t en ing period of t he expe r imen t was composed of 
6 0 % ground barley, 2 8 % ground maize, 2 0 % alfalfa meal and 2 % soyabean f lour . For the 
m e n t i o n e d subgroups I provided a prescr ibed a m o u n t of powdered milk . Thus for those animals 
b e t w e e n 30 and 110 kg. the average q u a n t i t y of digestible pro te in consumed was the following: 
Group A: a b u n d a n t prote in supp ly up to 70 — 80 days t h e n an average a m o u n t of 
c. 219 — 224 g. (in accordance wi th H u n g a r i a n prescribed s t andards ) . 
Group B: a b u n d a n t pro te in supp ly up to 70 — 80 days , a f t e r w a r d s an average a m o u n t 
of c. 1 9 6 - 1 9 8 g. (10.5 — 11.7% less t h a n t h a t of Group A). 
Group C: m o d e r a t e pro te in supp ly given u p to 70 — 80 days , t hen this group was 
g iven the same feed as Group A. 
Group D: m o d e r a t e prote in supp ly given u p to 70 — 80 days , a f t e rwards the in take 
ave raged between 246 a n d 256 g. (13.8 —14.8% higher t h a n t h a t of Group C). 
This a r r angemen t was expec ted to answer whe the r pigs receiving an a b u n d a n t supply 
of p ro te in during t h e suckling period — and consequent ly s t imula ted to develop muscles 
f a s t e r — could be k e p t on a s u b s t a n d a r d a m o u n t of pro te in dur ing the period of f a t t en ing . 
I also wanted to l ea rn whe ther pigs receiving a lower a m o u n t of pro te in during the suckling 
pe r iod will give a b e t t e r pe r fo rmance corresponding to the higher i n t ake of prote in given 
d u r i n g the fa t t en ing period. 
The pigs kep t in the sties set u p for individual exper imen t s were fed unt i l reaching 
a l ive weight of 110 kg. dur ing expe r imen t 1, while those of the second exper iment — for 
t echnica l reasons — un t i l reaching a l ive weight of 115 — 120 kg. 
Every pig was s laughtered a t t h e end of the exper iment and complete carcass qual i ty 
s tud ies were made. 
Results and Discussion 
In exper iment 1 the average weight of pigs in Group 1 (fed on a low-
p r o t e i n diet) was 16.0 kg a t 80 days of age, i.e., their weight a t 30 days of age 
(7.52 kg) was increased by 8.47 kg or 112.63% unt i l t he 80 th day . In cont ras t 
t o these the weight of pigs fed on a high-protein diet averaged 21.84 kg at 
80 days of age. T h u s pigs weighing 7.69 kg a t 30 days of age showed a weight 
ga in of 14.4 kg or 183.87%. The difference in weights a t t h e 80th day amoun ted 
to 5.84 kg or 36 .50%. The average daily weight gain be tween the 30th and 
8 0 t h days was 169 grams for t h e f i r s t group and 283 grams for the second 
du r ing the same in terva l . 
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E x a m i n i n g the feed conversion eff ic iency of t h e individual groups 
I discovered t h a t the pigs in Group 1 h a d produced a 1 kg weight ga in f rom 
2823 grams of s tarch value a n d 328 g rams of digestible prote ins , while those 
of group 2 h a d gained the s a m e amount f r o m 2165 grams of s t a rch value a n d 456 
grams of digest ible proteins. The pigs in G r o u p 2 on a high-protein d ie t had 
consumed 658 grams or 23.31 % less s tarch va lue than the o the r s bu t the digest ible 
protein i n t a k e had been increased by 128 g rams or 39 .02% in order t o achieve 
the same w e i g h t gain. 
Group 1 in the second exper iment was fed on a low-protein d ie t and 
a t ta ined an average weight of 12.94 kg a t 70 days of age . Thus the i r we igh t 
a t 30 days (6.62 kg) was increased by 6.32 kg or 95 .46%. Conversely t h e pigs 
fed on a h igh-prote in diet (Group 2) a v e r a g e d 17.72 kg a t 70 days of age , i. e. 
f rom 30 d a y s of age their weight rose t o 11.04 kg f rom 6.6 kg (165.27%). At 
70 days of age the difference was 4.78 k g or 36.94%. The average dai ly we igh t 
gain be tween the ages of 30—70 days was found t o be 158 grams in case 
of the f i r s t g roup and 276 g rams for t h e second. 
The pigs in Group 1 which had been given only t h e feed mix ture gained 
1 kg of we igh t f rom 1556 g r a m s of s t a rch va lue and 181 grams of digest ible 
protein. The milk powder could be s epa ra t e ly given and t h e pigs fed on such 
a high p ro te in diet required 1389 grams of s t a rch value a n d 294 grams of digest-
ible prote ins in order t o p roduce 1 kg of weight gain. Natura l ly th i s l a t t e r 
group p r o d u c e d the weight gain of 1 kg w i t h 167 grams or 10.74% less s t a rch 
value bu t w i t h 113 grams or 62.43% m o r e digestible p ro t e in . 
Table 5 
Daily weight gain and feed conversion 




Average daily weight gain S t a r c h value needed 
fo r 1 kg weight gain 
g i ndex g index 
E x p e r i m e n t 1 
A 231.0 597 100 2819 100 
В 250.0 535 89.6 3132 111.1 
С 254.9 569 95.3 2919 103.5 
D 237.1 628 105.1 2724 96.6 
Exper imen t 2 
A 234.4 600 100 2888 100 
В 256.9 536 89.3 3179 110.1 
С 
254.8 580 96.6 2976 103.0 
D 239.7 622 103.6 2887 100 
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The descr ibed q u a n t i t y of digestible prote in p r o d u c e d the w e i g h t 
f igures given in Table 5 for pigs between 30 a n d 110 kg. 
The ef fec t of the d i f fe ren t protein a l lowances given un t i l for 70 or 80 d a y s 
was noticed even dur ing t h e f a t t e n i n g period. I n the f a t t e n i n g period t h e p igs 
between 30 a n d 110 kg, t h a t h a d received a high-protein d ie t at t h e age of 
weaning and h a d been given ident ical a m o u n t of protein d u r i n g the f a t t e n i n g 
period as the pigs of groups C, in bo th e x p e r i m e n t s had a h ighe r daily a v e r a g e 
weight increase t h a n the res t of the animals . Thus their da i ly weight g a i n 
in exper iment 1 was 28 g rams (4.92%) h igher and in e x p e r i m e n t 2 20 g r a m s 
(3.45%) higher t h a n those in t h e С groups. P e r h a p s these differences w e r e 
no t significant in bo th ins tances , h u t since b o t h exper iments yielded iden t i ca l 
results (Group A showed t h e greater gain in each case) i t seems logical t o 
presume t h a t t h e greater we igh t increase d u r i n g the f a t t e n i n g period is t h e 
resul t of the h igher protein al lowance given u n t i l 70—80 d a y s of age and t h e 
consequent increased growth is the result of t h e greater p ro t e in in take . I n 
accordance w i th the greater increase of we igh t t h e feed convers ion ef f ic iency 
of these groups was be t te r a l though not s igni f icant ly so. 
The d a t a on the f a t t e n i n g of the В g roups have given a definite a n s w e r 
t o the quest ion whe the r the pigs receiving a h igh protein d ie t u n t i l 70 — 80 d a y s 
of age, and consequen t ly i nduced to have a speedier muscle deve lopment , cou ld 
be satisfied w i th t h e smaller s t a n d a r d a m o u n t of protein d u r i n g the f a t t e n i n g 
period. These groups t h a t du r ing the f a t t e n i n g period, rece ived 10.5% less 
digestible p ro t e in in expe r imen t 1 and 11 .7% less in expe r imen t 2 than g r o u p 
A had a cons iderably lower da i ly weight ga in t h a n the o the r s . The d i f fe r -
ence of those in exper iment 1 t o Group A w a s 62 grams (10.39%) while i n 
exper iment 2, 64 grams or 11 .94%. Due to t h e smaller we igh t increase t h e s e 
pigs reached t h e weight of 110 kg 19 days l a t e r t h a n the o the r s in expe r imen t 
1 and 22.5 days la te r t han those in exper iment 2. Their feed conversion e f f i -
ciency was also s ignif icant ly lower than the o the r s . 
These g roups receiving a low-protein d ie t unt i l 70 — 80 days of age a n d 
t hen only a s t a n d a r d a m o u n t of protein d u r i n g the f a t t e n i n g period showed 
a significantly lower weight gain t han the С groups (34 g r a m s or 6.35% less 
in exper iment 1 and 44 g rams or 8.21% less in exper iment 2). Consequent ly 
t h e y gradual ly lost the a d v a n t a g e in weight gained before a n d immedia te ly 
a f t e r the weaning period and because of the s igni f icant ly worse feed conversion 
efficiency t h e y reached a we igh t of 110 kg a t app rox ima te ly t h e same age as 
Group C. 
Comparing Groups С a n d D it has become clear t ha t i t is still wor thwhi le 
t o provide a h igh prote in diet for pigs t h a t rece ived a re la t ive ly small a m o u n t 
of protein un t i l 70—80 days of age. In e x p e r i m e n t 1 G r o u p D consumed 
13.8% and in exper iment 2, 14 .8% more digest ible proteins . Under the e f f ec t 
of extra prote in t h e daily weight gain of the pigs in E x p e r i m e n t 1 and 2 s ignif i -
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cant ly increased (59 grams, i.e., 10.37% a n d 42 grams of 7 . 2 5 % respect ively) . 
At the same t i m e their feed conversion e f f ic iency i m p r o v e d — a l though n o t 
s ignif icant ly . D u e to the g rea te r weight ga in they r eached 110 k i lograms in 
17.8 and 15.1 days respect ively . 
Group D presents a favourable p i c t u r e even in compar ison to G r o u p s 
A which h a d a good s u p p l y of proteins f r o m the t ime of suckling. D u r i n g 
the period of g rowth the i r weight gain w a s greater t h a n t h a t of G r o u p s A; 
thus their dai ly weight gain in exper imen t 1 was 31 g r a m s (5.19%) a n d in 
exper iment 2, 22 grams (3 .66%) more t h a n in t h e compared group. The d i f fe r -
ence be tween t h e two groups was s ign i f i can t only in t h e f i rs t e x p e r i m e n t 
a l though t h e feed conversion efficiencies were prac t ica l ly the same. T h e s e 
favourable weight increases allowed the p igs of Groups D to gradually m a k e 
up their losses un t i l t hey reached the age of 70 or 80 d a y s and they a t t a i n e d 
a weight of 110 kg only 6.1 or 5.3 days l a t e r . 
These d a t a have convinced me t h a t i t is possible t o make up fo r t h e 
weight losses caused b y a low-protein i n t a k e during t h e ve ry early pe r iods . 
Table 6 








th ickness of 
b a c k f a t , mm 
Lean % H a m % 
Exper iment 1 
A 14 108.3 100.1 41.6 58.38 17.49 
В 14 109.8 99.0 43.4 56.49 16.86 
С 
14 110.2 98.5 42.7 58.14 17.54 
D 15 109.7 99.3 39.9 59.77 18.23 
Exper iment 2 
A 14 113.1 98.8 42.6 57.23 17.07 
В 15 113.5 100.3 43.8 56.72 16.98 
С 15 114.5 100.6 44.9 57.42 17.06 
D 15 114.0 100.8 42.9 58.52 17.39 
The i m p o r t a n t carcass qual i ty d a t a a re given in T a b l e 6. 
The mos t f avourab le propor t ion of l e a n t o fa t (58.52 — 59.77%) was f o u n d 
in the D groups of bo th exper iments wh ich were fed a low protein d ie t u n t i l 
70 — 80 days of age bu t a f t e r w a r d s received a b o v e - s t a n d a r d protein a l lowances . 
Al though t h e differences be tween Groups A and D were no t s igni f icant for 
the a m o u n t s of lean, t h e congruent d a t a of bo th expe r imen t s allow us to 
presume t h a t t h e re la t ive ly moderate g r o w t h during t h e very early pe r i od 
followed b y a greater increase in weight due t o the increased amount of p r o t e i n 
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given dur ing t h e later g rowth period is f avou rab l e for t h e deve lopment of 
muscle . 
As f a r a s carcass q u a l i t y is concerned i t was f o u n d de t r imen ta l fo r 
g rowth to give la rge amounts of protein t o an imals under 70 — 80 days of age, 
whi le a low p r o t e i n diet (groups B) during t h e fa t ten ing pe r iod . The p r o p o r t i o n 
of lean in t h e s e pigs was 3.28 —1.80% less t h a n for those of the D g roups . 
A s far as e x p e r i m e n t 1 is concerned this is a d i rec t result of t h e feeding m e t h o d 
of D which p r o v i d e d 2.81 kg more lean. I n t h e same e x p e r i m e n t the w e i g h t 
of the hams of g roup D was 1.2 kg higher. 
After o b t a i n i n g the resu l t s of growth r a t e and carcass qua l i ty , it c a n n o w 
b e asked, " W h i c h protein d ie t is more p r o f i t a b l e for feed conve r s ion?" T h e 
ques t ion is unambiguous ly answered by t h e d a t a for each g r o u p on the a m o u n t 




G r o u p 
E x p e r i m e n t 1 Experiment 2 







p ro te in kg 
A 265.95 37.37 269.36 36.93 
В 293.19 37.47 296.34 36.79 
С 279.15 36.72 280.67 37.44 
D 260.34 37.59 269.74 39.53 
From all these data i t becomes c lear t h a t i n d e p e n d e n t of the da i l y 
p ro t e in in take , t h e pigs consumed — on t h e average — a n almost i den t i ca l 
a m o u n t of p r o t e i n unti l a t t a i n i n g a weight of 110 kg. But t h e animals in g r o u p s 
A and D m a d e a n even more eff ic ient use of s tarch value t h a n did t h o s e in 
t h e В groups i n par t icular . 
Conclusions 
The a u t h o r has examined t h e prote in conversion ef f ic iency t h r o u g h o u t 
t h e entire l i f e - span of the pigs. Dur ing this process he a t t e m p t e d to d e t e r m i n e 
w h e t h e r pigs rece iv ing a h igh-pro te in diet a r o u n d suckling a n d certainly h a v -
ing a higher r a t e of muscle deve lopmen t could b e fed on a s u b - s t a n d a r d a m o u n t 
of protein (10.5 —11.7% less) du r ing the f a t t e n i n g period. On the other h a n d 
he examined w h e t h e r it would be a d v a n t a g e o u s to give an increased p r o t e i n 
s u p p l y (13.8 — 1 4 . 8 % higher) t o pigs d u r i n g fa t tening w h i c h had r ece ived 
a modera te p r o t e i n supply a r o u n d the suck l ing period. 
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T h e da t a of t h e t w o exper iments answer the f i r s t question in t h e nega t ive . 
The pigs receiving a h igh protein d ie t un t i l 70 or 80 days of age s h o w e d because 
of the r educed pro te in in take a 10.39 — 11.94% reduc t ion in their da i ly weight 
increase a n d a s igni f icant ly worse feed conversion efficiency d u r i n g their 
g rowth f r o m 30—110 kg. The a m o u n t of lean in t h e carcasses of t h e s e pigs was 
in all ins tances less t h a n in the o t h e r groups. 
T h e pigs kep t on a moderate p r o t e i n diet u n t i l 70 — 80 days of age bu t 
receiving a high a m o u n t of protein d u r i n g the f a t t e n i n g period a l m o s t caught 
up w i th t h e others in growth by t h e t i m e they r eached a weight of 110 kg and 
a t t h e s a m e time t h e y produced m o r e lean t han a n y other group . 
F r o m the resul t s of my e x p e r i m e n t s it can be concluded t h a t in order 
to increase the a m o u n t of lean t h a t t h e H u n g a r i a n Yorkshires a re capable of 
p roduc ing — especial ly when b a c o n and ham produc t ion are of t h e high 
concern a n d carcass qua l i t y is of c ruc ia l impor tance — the suckl ing pigs mus t 
receive such a p ro te in diet t ha t m a y — until 60 days of age — result in 
h e a l t h y growth w i t h o u t excess fa t . Consequent ly a t th i s age the des i rab le weight 
f o r w e a n i n g is 14 —16 kg. 
O n the o ther h a n d during t h e growth fol lowing weaning 1 5 % more 
pro te in t h a n t h a t prescr ibed in t h e s t anda rd fo rm u la s must be f ed to the 
animals . B y such a procedure 6000 kg more lean can be p roduced per year 
f rom a breeding s tock of 300 sows. I n other words lean meat p r o d u c t i o n can 
be ra ised b y 6 % wi th an identical a m o u n t of p ro te in computed ove r t h e entire 
l i fespan of the pigs fo r slaughter. 
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TRANSPLANTATION OL A PART OP THE BERRY FRUIT 
OF SOLANUM MEUONGENA L. 
B y 
E . R A J K I , G Y . PÁL 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N ACADEMY O F S C I E N C E S , M A R T O N V Á S Á R 
W e have s tud i ed t h e t r a n s p l a n t a t i o n of a pa r t of t h e b e r r y f ru i t of t h e poly-
s p e r m o u s f ru i t s on t h e v a r i o u s eggp lan t (Solanum melongena L.) variet ies . W e have 
d i scovered t h a t it is poss ib le to success fu l ly t r ansp lan t a p a r t of the p o l y s p e r m o u s 
f r u i t s of ano the r p l a n t . T h e t r a n s p l a n t e d f r u i t s begin to g r o w a n d the seeds in t h e m 
r i p e n ; if these seeds a re s o w n they g e r m i n a t e and d e p e n d i n g on the t r a n s p l a n t a t i o n 
t h e p r o p e r t i e s of the o f f s p r i n g change. O lde r t r ansp l an t ed p l a n t s do not g r o w no r do 
t h e y g row if the t r a n s p l a n t a t i o n or r a t h e r t h e cu t p e r p e n d i c u l a r t o the axis of t h e f ru i t 
was m a d e in the apical s ec t i on of the f r u i t s where the seeds a r e located. 
Introduction 
General ly buds (gemma) and shoo t s are the p a r t s of the p lan t used to 
be t r a n s p l a n t e d , i.e., w h e n a living c o m p o n e n t of one p l a n t is rep lan ted on the 
cut surface of another p l a n t . There is a v e r y extensive l i t e r a tu r e for such types 
of t r ansp l an t a t i ons or r a t h e r on their me thods , growth a n d also of t h e i r com-
pat ib i l i ty or incompat ib i l i ty . A lesser n u m b e r of researchers t rea ted t h e t rans-
plant ing of o the r plant o rgans . For a while the t r a n s p l a n t a t i o n of t h e f r u i t s or 
ra ther of a p a r t of t h e m h a d been an inconceivable t a s k , so no a t t e n t i o n was 
paid to i t . There is only a small a m o u n t of data ava i l ab le in the l i t e ra tu re . 
According t o R Z S A V I T Y I N (1960) only N A Z A R O V (1953, 1954) did f r u i t t rans-
p lan ta t ions on the Cucurbita pepo L. i.e. on the squash . H e has s t a t e d t h a t if 
the two components , i.e. t h e one on wh ich we t r a n s p l a n t and the o t h e r we do 
t r ansp l an t have an iden t ica l ra te of g r o w t h , then the t r a n s p l a n t e d f r u i t s will 
begin to grow, otherwise t h e y will n o t . 
According to the a u t h o r the f r u i t used as scion m u s t be two- th i rd s (of 
the ent i re f ru i t ) while t h a t used as t h e s tock must be one- th i rd . If t h e t rans-
plant ing is done by a c u t paral lel to t h e longitudinal ax i s of the y o u n g f ru i t s 
there will be less success t h a n if the c u t is made pe rpend icu la r to the axis . 
In our examina t ions we were t r y i n g to solve t h e following p rob lems : 
1. Can p a r t of the f r u i t be t r a n s p l a n t e d on a n o t h e r one? 
2. Can the seeds f o r m e d in the t r a n s p l a n t e d f r u i t germina te a n d are the 
sprouted p l a n t s p roduc t i ve? 
3. Can the change be examined in the offspring in relation t o t h e two 
varieties ? 
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Mater ia l and Methods 
The p lan t used in the e x p e r i m e n t was the Solanum melongena L. i .e. the eggplant. W e 
u s e d two variet ies of the Solanum melongena L. species. According to FILOV'S (1958) s y s t em 
t h e y are as follows: S. melongena L . ssp. occidentale H a z . var . bulgaricum Fil. (or violet egg-
p l a n t ) and S. melongena L. ssp. subspontaneum Fii. v a r . leucoum Alef. (or white eggplant ) . 
Fig. 1. The f i t t e d f rui t held w i t h rubber bands 
Fig. 2. I s o l a t i o n of the t r a n s p l a n t e d frui ts 
The f ru i t of t h e violet e g g p l a n t var ie ty has t h e following charac te r i s t i cs : it is pea r -
s h a p e d or elliptical; exocarpium is v i o l e t ; mesocarpium is green; the th in-wal led cells of t h e 
endocarp ium are also green. Fru i t s a r e large and when be ing ready for m a r k e t they are v io le t 
a n d being fully r ipe t hey are b r o w n . 
The f rui t of t h e white eggplan t v a r i e t y has the fol lowing charac te r i s t ics : it is ovoid a n d 
exo- , meso- and endoca rp i a are all w h i t e . Frui ts are smal l a n d when t h e y a r e ready for m a r k e t 
t h e y are white, t u r n i n g yellow when f u l l y ripe. 
The t r a n s p l a n t a t i o n was done w h e n the developing f ru i t was a p p r o x i m a t e l y 2 — 3 c m 
ta l l . The petals h a d a l ready fallen o f f , while the sepals t igh t ly stuck to t h e frui t . The t r ans -
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p l a n t a t i o n itself was done on the b a s a l section of t h e f ru i t on the s t o c k . Wi th a single c u t 
perpendicular to t h e longitudinal ax i s of the frui t a n d 1 or 2 cm f rom t h e pedicle, two- th i rd s 
of t h e f ru i t was r emoved . The t w o - t h i r d s of frui t was f i t t e d to the o n e - t h i r d lef t on the s t o c k 
wh ich was general ly a n d on the whole developed to t h e same extent. T h e size and shape of t h e 
su r f ace of the c u t was identical w i t h t h e cut on the f r u i t of the s tock. A f t e r the f i t t i ng , we 
Fig. 3. Ripening f r u i t s 
Fig. 4. White eggp lan t t ransp lan ted on itself. At t ime of r ipening 
f a s t ened the two p a r t s with a s l ight ly t igh t rubber b a n d (Fig. 1). The f r u i t composed of t w o 
p a r t s held toge ther by a rubber b a n d was put u n d e r a cellophane i so l a to r (Fig. 2) in o r d e r 
t o assure the c o n s t a n t and large r e l a t i ve moisture c o n t e n t . After the f r u i t s became r e a d y fo r 
m a r k e t we r emoved the isolators (F ig . 3). The f ru i t s r ipened without t h e m . The fully r i pened 
f r u i t s were ha rves t ed , their cha rac te r i s t i c data recorded and the n u m b e r of seeds in the f r u i t 
coun ted . The seeds t h a t had deve loped in the t r a n s p l a n t e d frui ts were p lan ted nex t y e a r : 
we no ted the e x t e n t of their g e r m i n a t i o n , the p r o d u c t i v i t y of the s p r o u t e d plants a n d also 
w h e t h e r there were a n y changes obse rvab l e in the o f f sp r ing (in comparison t o the two var ie t ies ) . 
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Fig. 5. Violet e g g p l a n t t ransplan ted on itself. At t i m e of ripening 
Fig. 6. Wh i t e eggplant t r ansp lan ted on Violet eggplant. A t t ime of r ipening 
During our exper iments t he t r ansp l an t a t i ons were done i n a greenhouse. T h e seeds 
developed in t h e t r ansp lan ted f r u i t s were p lan ted in a hot bed whi le t h e sprouted p l a n t s set 
o u t in the f ie ld. 
We had four combina t ions : f i r s t when t h e f ru i t s of the W h i t e eggplant and t h e Violet 
eggplant var ie t ies were t r a n s p l a n t e d on themselves (Figs. 4 and 5), w h e n the Whi te eggp lan t 
was t r ansp lan ted on the Violet eggplant and w h e n the Violet e g g p l a n t was t r a n s p l a n t e d on 
t he Whi te eggplan t (Figs. 6 a n d 7). We p lanted 20 to 30 plants of e a c h combinat ion. 
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Fig. 7. Violet eggplant t r a n s p l a n t e d on W h i t e eggplant. At t i m e of ripening 
Results 
The resul ts gained d u r i n g the expe r imen t s can be divided into f o u r 
g roups : a) work ing out of t h e me thods of t r a n s p l a n t a t i o n ; b) examina t ion of 
t h e new growth and p roduc t iv i t y of the t r a n s p l a n t e d f ru i t s ; c ) t h e ge rmina t ion 
and viabil i ty of t h e seeds in t h e t r a n s p l a n t e d f rui ts , and d) t h e eva lua t ion of 
t h e changes exper ienced in t h e offspring. 
a) Working out of the transplantation method. We t r i e d several m e t h o d s 
of t r a n s p l a n t a t i o n and the one described above proved to be t h e most e f fec t ive . 
T h e following s t a t e m e n t s can be made on t h e basis of t h e work ing out of t h e 
m e t h o d s of t r a n s p l a n t a t i o n : 
1. In case of the t r a n s p l a n t a t i o n of large fruits a d v a n c e d in g r o w t h 
t h e component used as scion does not beg in to grow. N o scar c amb ium is 
f o rmed in the exocarp ium a n d nei ther is scar tissue fo rmed . 
2. If the cu t is made perpendicu la r ly t o t h e longi tudina l axis of the f r u i t 
a t t h e apical po r t ion of the f r u i t s used as s tock (i.e., where t h e seeds are loca ted) , 
no growth t akes place and t h e t r a n s p l a n t e d section dies. 
3. Dur ing t r a n s p l a n t a t i o n t h e cut a lways should be m a d e perpendicu la r ly 
t o t h e longi tudina l axis of t h e f r u i t on the basa l section of b o t h frui ts because 
t h e growth of t h e t r ansp lan t s m a d e parallel w i t h the long i tud ina l axis is i nad -
equa t e . 
4. The size and shape of c u t surfaces on the t r a n s p l a n t e d f rui t a n d on 
which t r a n s p l a n t a t i o n is m a d e h a v e to be ident ica l for if n o t then the t r a n s -
p l an t ed section does not grow. 
5. The t r a n s p l a n t e d f r u i t s held toge the r with rubbe r b a n d s have t o b e 
isolated with a cellophane b a g in order to assure a large r e l a t i v e humid i ty for 
in the beginning t h e t r a n s p l a n t e d section suf fe rs a great loss of moisture. 
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Table 1 
The degree of growth and yield during the transplantation of part of the fruit 
1963—1965 
Combina t ion 
No. of t r a n s p l a n t e d 
f r u i t s 
Growth 
% 
% of productive 
p l an t s from those 
which grew 
No. of seeds 
in t h e transplanted 
fruits 
v / v 26 63.44 100.00 163.63 
w / w 25 68.00 100.00 463.88 
v / w 66 49.91 100.00 321.25 
w / v 55 61.82 88.24 510.20 
V = Violet eggplant 
W = W h i t e eggplant 
b) The examination of the new growth and productiveness of the trans-
planted fruits. Regarding t h e t r ansp lan t ing of a par t of t h e f r u i t it was ques t ion-
able to w h a t ex tent the t r ansp l an t ed f r u i t s would g row, i.e., w h e t h e r new 
growth m a y be taken for a n exceptional or a general case . 
The d a t a concerning g rowth may be seen in Tab le 1. From Tab le 1 we 
can see t h a t t h e growth of t h e t r ansp lan t s is not an excep t iona l bu t a general 
case because independen t of t h e combina t ions growth t a k e s place in 50 — 7 0 % 
which seems t o be quite a good result. T h e product iveness of t r ansp lan ted and 
growing f r u i t s is between 90 and 100%, i .e. , the seeds in t r ansp lan ted f ru i t s 
continued t o grow and r i p e n e d . From t h e d a t a of Tab le 1 i t can also be seen 
t h a t the n u m b e r of seeds in t r ansp lan ted f ru i t s cor responds to t h a t of seeds 
in the f ru i t s of u n t r a n s p l a n t e d varieties or r a t h e r their p ropor t ions are s imilar . 
Namely in t h e Violet e g g p l a n t var iety less seeds are f o r m e d than in t h e W h i t e 
Table 2 
Germination and viability of the plants sprouted from the seeds of transplanted 
fruits 
1963—1965 
Varie t ies a n d 
combina t ions 
Germina t ion 
pe rcen tage 
Product ive 
plants in % 
V 70.14 95.00 
w 69.65 93.00 
v / v 68.89 56.30 
w / w 77.08 60.98 
V / W 85.87 80.44 
w / v 79.00 68.62 
' V = Violet eggplant 
W = Whi t e eggplant 
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v a r i e t y and this p ropor t ion is also observable in the n u m b e r of seeds being 
in t h e t r ansp l an t ed f ru i t s . 
c) The germination of seeds in transplanted fruits and the viability of the 
sprouted plants. The r ipening of seeds in t r ansp lan ted f r u i t s is not suf f ic ien t 
t o p rove t h e viabi l i ty of the seeds, whe ther t h e y can g e r m i n a t e or are shrivel led, 
unv iab le ones. I n order to t e s t t h e m the seeds developed in t r ansp l an t ed f ru i t s 
were p l an ted and their pe rcen tage of ge rmina t ion s t a t e d . 
The percentage values of the ge rmina ted seeds m a y be seen in T a b l e 2. 
F r o m the da t a of this Tab le i t can be s t a t e d t h a t there is n o apparen t dif fer-
ence be tween t h e germina t ion of the seeds or iginat ing f r o m t r a n s p l a n t e d f ru i t s 
and f r o m the u n t r a n s p l a n t e d ones in regard to the pe rcen tage value of germin-
a t ion . This allows us to conclude t h a t t h e al ien componen t , once newly grown, 
will be provided wi th n u t r i e n t m a t t e r b y t h e stock. I t m i g h t , however, occur 
t h a t t h e seeds developing f r o m the t r a n s p l a n t e d c o m p o n e n t s germina te b u t 
the s p r o u t e d p lan t s are n o t viable or p roduc t ive . I n T a b l e 2 we p r e s e n t 
the percen tage values of p roduc t i ve p lan ts , i.e., what p e r c e n t a g e of ge rmina t ed 
p lan t s p roduced f ru i t s con ta in ing seeds or r a t h e r what pe r cen t age of t h e m was 
p roduc t ive . F r o m the d a t a of Table 2 we can s ta te t h a t t h e germinated seeds 
or ig ina t ing f rom u n t r a n s p l a n t e d f rui ts p roduced a larger n u m b e r of p r o d u c t i v e 
p lan t s (95.00, 93.00%) t h a n did the seeds of t r ansp lan ted f r u i t s (56.30, 60.98, 
80.44, 68 .62%). 
d) Evaluation of the changes experienced in the offspring. I n the n e x t y e a r 
we sowed p a r t of the seeds developing f r o m t r ansp lan ted f ru i t s and checked 
t h e e x t e n t of changes in t h e offspring. T h e qua l i ty and e x t e n t of changes are 
l isted in Table 3. 
Table 3 
Offspring variability of seeds developing in transplanted components during the 
transplantation of a part of the fruit 
Combina-
tion 
No. of examined 
g r a f t s 
P lanted seeds 
of the examined 
g ra f t s in % 
No. of c h a n g e d graf t s 
determined f r o m the 
p l a n t e d seeds 
no. • 1 % 
v / v 14 9.31 0 — 
w / w 18 8.27 0 — 
v / w 47 3.58 9 19.15 
w / v 57 2.90 12 21.05 
F r o m the d a t a of Tab le 3 i t can be s t a t e d t ha t t h e t r a n s p l a n t a t i o n of 
Violet and Whi t e eggplant var ie t ies resul ts in a change in t h e proper ty of t h e 
offspr ing or iginat ing f r o m seeds developed in t r ansp l an t ed components . T h e r e 
are fou r views abou t the causes of the change . According t o the f i rs t seeds 
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r e m a i n in t h e component on t h e graf t at t h e t ime of t r a n s p l a n t a t i o n , i.e., th i s 
is a simple seed mixture . W e f i n d this view un tenab le as we should gain in t h e 
f i r s t generation only violet a n d white individuals , whereas t rans i t ional and 
s t r eaked ind iv idua l s were a l so obtained. According to t h e second concep t 
scarr ing as a mutagenic e f f e c t causes in i tself the change in the of fspr ing . 
W e believe t h i s is also u n t e n a b l e because no change in of f spr ing is o b t a i n e d 
w h e n t r an sp l an t i ng the t w o var ie t ies on themselves . Accord ing to the t h i r d 
v iew the a lka lo ids charac ter i s t ic of the Solanaceae f ami ly , in this pa r t i cu l a r 
ins tance the solasodin, as a mu tagen ic f a c t o r causes a m u t a t i o n when ge t t i ng 
f r o m the s tock i n t o the scion. I n our opinion this is also unaccep tab le because 
b o t h varieties conta in solasodin and change occurs even w h e n we t r a n s p l a n t 
t h e variety w i t h a larger a c t i v e agent con ten t on varieties w i t h small c o n t e n t . 
T h e r e is a f o u r t h view accord ing to which t h e metabol ism of t h e stock becomes 
b u i l t into t h e nu t r i en t s u p p l y of the t r a n s p l a n t e d sect ion. According t o t h e 
d a t a of our exper iments we m u s t accept th i s las t view. 
As it m a y be seen f r o m Tab le 3 changes occur to a considerable e x t e n t 
in the first genera t ion . Moreover , i t is possible t h a t had we p l an t ed all t he seeds 
f r o m the g r a f t s changes w o u l d have occurred on more g r a f t s and to an even 
grea ter ex t en t . 
Changes in the colour a n d shape of t h e f ru i t , as m o s t easily asser t ib le 
a l tera t ions , c a n be exper ienced . The changes occurring in the colour of t h e 
f r u i t encompass a broad s p e c t r u m between t h e colour of t h e two var ie t ies . 
T h e seeds of t h e f i r s t genera t ion being sown t h e offspring con t inue to segregate 
according to laws uns ta ted so f a r . 
According to our p r e s e n t examina t ion and in ag reemen t with our views 
i t seems u n d o u b t a b l e t ha t under ly ing changes take place unde r the e f fec t or 
i n t e rpéné t r a t ion of metabol ic products of t h e stock in t h e seeds of the com-
ponen t used as scion when t h e stock has d i f ferent p roper t ies . These change 
t h e uni formi ty of the o f f spr ing and cause a segregation in t hem. Only f u t u r e 
biochemical examina t ions c a n clarify the e f f ec t of the me tabo l i c change, b u t 
t h e fact of change allows us t o assume t h a t probably an under lying change 
t a k e s place d u r i n g the course of the me tabo l i sm. 
Conclusions 
In case of t r a n s p l a n t i n g a part of multi-seed f r u i t s , the t r a n s p l a n t e d 
f ru i t s used as t h e scion g row , seeds grow r ipe in t h e m a n d if p lan ted t h e y 
germinate a n d in proper t r a n s p l a n t a t i o n combinat ions t h e offspring or ig inat -
ing from t h e seeds in the t r a n s p l a n t e d components change . Consequent ly we 
have to a s sume t h a t scar c a m b i u m can be formed in t h e exocarp ium of t h e 
young f ru i t s which results i n t h e growth or " k n i t t i n g " of f r u i t s . Fu r the r liisto-
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logical examinat ions are necessary to s t a t e the details of t h e process, how and 
w h a t scar cambium is f o rmed , how t h e un ion of the v a s c u l a r bundles occur and 
w h e t h e r the growth of t h e t r a n s p l a n t e d components a n d of those on t h e stock 
is t h e resu l t of cell division or cell g rowth . Fu r the r physiological examina t ions 
are expec ted to c lar i fy t h e quest ion of how nu t r i en t s a re t r anspo r t ed a t the 
c o n t a c t of the two cu t surfaces and also whether la ter all nu t r i en t s pass t h rough 
the scar surface or no t (note the reduced produc t iv i ty of t h e offspring originat-
ing f r o m the t r a n s p l a n t e d section !). The view tha t t h e t r a n s p o r t a t i o n of nutr i -
ents i n t o the t r a n s p l a n t e d section does no t t ake p lace and the t r a n s p l a n t e d 
f ru i t cont inues to develop only f rom t h e a l ready exis t ing nu t r ien t s of t h e t rans-
p l a n t e d section is in our opinion incorrec t as the t r a n s p l a n t e d componen t s 
reach n a t u r a l size and because of t h e changes found in t h e offspring. 
I n case of p rov ing the one- or two-direct ional d i f ferent ia l metabol i sm 
t r a n s p o r t occurring on t h e two cut surfaces we believe fu l ly proved b y direct 
exper imen ta t ion , too , t h e condi t ion and way of changes in the offspring 
or ig ina t ing f rom seeds in the t r a n s p l a n t e d section. I n a la ter s t udy we plan 
to r e p o r t on our resul t s gained in the f u r t h e r e x a m i n a t i o n of the histological, 
physiological and genetical problems involved. 
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INFLUENCE OF POLYPLOIDY ON THE CHANGE OF THE 
CONTENT IN SOME CHEMICAL COMPOUNDS IN THE 
POLLEN OF SUGARBEET 
B y 
Y . E . BORMOTOV, I . Y . MATOSHKO, V . K . SEVCHENKO 
I N S T I T U T E O F G E N E T I C S A N D C Y T O L O G Y , A C A D E M Y O F S C I E N C E S O F T H E B . S. S. R. , M I N S K 
P h o s p h o r u s and n i t r o g e n compounds i n t h e pol len of t w o diploid sugar b e e t 
var iet ies a n d t e t r ap lo ids d e r i v e d f r o m t h e m w e r e s tud i ed q u a n t i t a t i v e l y . Pollen w a s 
choosen as a n ob jec t for i nves t iga t ions wi th a n a i m to d e t e r m i n e t h e a m o u n t of t h e 
most i m p o r t a n t chemical c o m p o u n d s not on ly p e r weight u n i t , b u t also in i n d i v i d u a l 
pollen g ra ins , r ep resen t ing i n d e p e n d e n t f u n c t i o n a l un i t s . 
As a r e s u l t of th is s t u d y , we found t h a t d ip lo ids and t e t r a p l o i d s show no spec i f ic 
differences w i t h r ega rd to t h e a m o u n t of p h o s p h o r u s or n i t rogen c o m p o u n d s per w e i g h t 
uni t of pol len . B u t the a m o u n t of n a m e d c o m p o u n d s in the f u n c t i o n a l un i t , i.e. in po l l en 
grain, va r i e s i n qu i t e a de f in i t e m a n n e r wi th t h e g r a d e of p lo idy . Dup l i ca t ion of t h e se t 
of ch romosomes leads, f i r s t of all, t o a doubl ing i n t h e D N A c o n t e n t . Di rec t p ropo r t i ona l 
re la t ion w a s also no ted as t o t o t a l R N A , p h o s p h o p r o t e i d s , l ipoids, acid-soluble p h o s p h o -
ric c o m p o u n d s , p ro te ins a n d non-pro te in n i t r o g e n c o m p o u n d s . 
S u c h a doubl ing of t h e nuc lear e l emen t s a l t e r s re la t ions ex is t ing be tween t h e 
nucleus a n d t h e c y t o p l a s m . I n t h e course of f u r t h e r life ac t iv i ty t h e nucleus d e t e r m i n e s 
q u a n t i t a t i v e changes in t h e me tabo l i c processes. T h i s leads to a n increase of cell d i m e n -
sions a n d w e i g h t , as well as of t h e n u m b e r of c e r t a i n cell s t r u c t u r e s (plast ides, m e m -
branes , p o r e s a.o.) . Hence , b y changing the q u a n t i t a t i v e r e l a t ions of t h e mos t i m p o r -
t a n t chemica l c o m p o u n d s of t h e cell, po lyplo idy de t e rmines changes in the p h e n o t y p e 
and phys io logy of p l an t s . 
Introduction 
Phosphorus compounds p lay an i m p o r t a n t role in metabol ism. T h e y 
par t i c ipa te in m a n y biochemical t r a n s f o r m a t i o n s of u t m o s t impor tance in 
nucleus and cy top lasm. W i t h t h e compounds of phosphorus content such 
processes of v i t a l impor t ance in the organism are connected as m o v e m e n t s 
of the p ro top lasm, t r a n s p o r t a t i o n of subs tances , respi ra t ion . They pa r t i c ipa te 
in the t r ans fo rma t ions of ca rbohydra tes , s t a r c h and in t h e biosynthesis of 
proteins and f a t s . I m p o r t a n t is the role of phospho rus compounds in the p ro -
cesses of accumula t ion and t r ans fo rma t ion of ene rgy necessary for the d isplay 
of a number of b iochemical reac t ions . 
Substances of n i t rogen conten t belong t o the nucleoproteids , enzyms , 
amino acids a n d toge ther w i th t h e nucleic acids are connected with the pro-
cesses of the f o r m a t i o n of cell s t ruc tures a n d are their m a i n components . 
Polyploidy upse ts the established re la t ions be tween nucleus and cy to-
p lasm. I t is well known t h a t unba lanced sys t ems canno t successfully opera te . 
However , t he f a c t t h a t n a t u r a l and ar t i f ic ia l ly induced polyploids grow a n d 
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p r o p a g a t e in a normal way seems to p r o v e t h a t in t h e cell new equi l ibr ia come 
into be ing which correspond to the c h a n g e d chromosome level. I t is in te res t ing 
in this connect ion to f i n d out whe the r t h i s reorganizat ion br ings a b o u t a change 
in the a m o u n t of the mos t i m p o r t a n t compounds pa r t i c ipa t ing in t h e meta-
bolism a n d governing the same. 
W e have chosen t h e pollen as ob j ec t of invest igat ion because pol len grain 
is a s e p a r a t e funct ional un i t and the i so la ted condition of t h e pollen gra ins and 
their r egu la r geometr ical shape s impl i fy t h e work of t h e count of gra ins con-
ta ined in t h e un i t of weight . 
Besides , there is only one s t u d y (KIZELJ 1929) k n o w n to us dea l ing with 
the inves t iga t ion of t h e chemical compos i t ion of the pollen of suga rbee t and 
this da t e s f r o m the th i r t ies . 
There fo re the de te rmina t ion of t h e quan t i t y of the most i m p o r t a n t 
phosphorus and ni t rogen conta ining c o m p o u n d s in the pollen grains of var ious 
ploidy seemed undoub ted ly in teres t ing . 
Material and Method 
T h e o b j e c t of i n v e s t i g a t i o n was t he p o l l e n of t he diploid va r i e t i e s R a m o n s k a y a - 0 2 3 , 
V e r h n y a c h s k a y a - 0 3 8 , va r i e t a l m i x t u r e R a m o n s k a y a - 0 2 3 -j- V e r h n y a c h s k a y a - 0 3 8 + B i y s k a y a 
54 I as well as pol lens of the i r t e t r a p l o i d a n a l o g u e s ob t a ined in t h e D e p a r t m e n t of Gene t i c s 
a n d C y t o l o g y of t h e A c a d e m y of Sciences of t h e B S S R . 
F r a c t i o n i n g of the p h o s p h o r u s c o n t a i n i n g s u b s t a n c e s was ca r r i ed o u t a c c o r d i n g t o t he 
m e t h o d of OGUR — ROSEN (1950). T h e a m o u n t of p h o s p h o r u s was d e t e r m i n e d w i t h t h e m e t h o d 
of FISKE — SUBBOROW ( 1 9 2 5 ) o n t h e p h o t o e l e c t r o c a l o r i m e t e r F E K N - 5 7 w i t h t h e 6 5 7 Т,И l i g h t 
f i l te r . T h e v a l u e s of p h o s p h o r u s re fe r red to i n t h e t e x t are t he m e d i u m resu l t s of 4 m e a s u r e -
men t s . T o t a l a n d p ro te in n i t r o g e n was d e t e r m i n e d wi th K j e l d a h l s m i c r o m e t e r . T h e n o n -
p ro te in n i t r o g e n was ca lcu la ted f r o m t h e d i f f e r e n c e be tween t o t a l a n d p ro t e in n i t r o g e n . 
» 
Results 
Polyp lo idy gives rise t o the increase of dimensions and weight of the 
pollen gra ins . F rom Table I it appea r s t h a t the pollen of diploid var ie t ies is 
a p p r o x i m a t e l y of un i fo rm dimension. T h e mean d iamete r of pollen gra ins in 
d i f fe rent var ie t ies ranges be tween t h e l imi t s of 20.01 — 20.99 /л, while t h e dia-
meter of pollen grains of t h e t e t r ap lo id p lan t s f l uc tua t e s be tween 26.66 and 
29.82 /.i. T h e compara t ive ly l i t t le increase of the d iamete r causes a n increase 
of 2.2 t o 2.9 t imes in t h e volume of pol len grains of t h e t e t rap lo ids as com-
pared w i t h t h e diploids. Thus , if t h e vo lume of the pollen grain of diploid 
a m o u n t s t o 4195—4842 /л3, in the t e t r a p l o i d it is 9922 — 13 884 p3 . The weight 
of a t e t r a p l o i d grain is 1.3 t imes to twice as great as in t h e diploid while in one 
var ie ty (R-023) a mul t ip le increase of t h e grain weight is observed: (4466 pg* 
* p g = p i k o g r a m m = 10— 1 2 g 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
I N F L U E N C E O F P O L Y P L O I D Y 3 1 3 
Table 1 
Characteristics of the pollen of diploid and tetraploid plants of sugarbeet 
Variety Ploidy 
Diameter of pollen 
grain 
M + m MK 
Volume of pollen 
grain 




R-023 2n 20.99 + 0.148 4 8 4 2 + 49 4466 
R-023 4n 29.82 + 0.313 13 884 + 192 9037 
V-038 . 2n 20.01 + 0.171 4 1 9 5 + 42 4289 
V-038 . 4u 26.66+0.286 9 922 + 178 5691 
Mixture of varieties  2n 20.77 + 0.157 4 6 9 1 + 45 3760 
Mixture of varieties  4n 26.92 + 0.246 10 214 + 181 5345 
* P ikogramm (pg) = 10 12 g. 
and 9037 pg) and in t w o other v a r i a n t s the weight increases f r o m 4289 pg to 
5691 pg and f rom 3760 t o 5345 pg. 
I t should be n o t e d t h a t the re is some f l u c t u a t i o n in the vo lume and 
weight of the pollen gra ins of diploid plants . This f l u c t u a t i o n m a y be b rought 
abou t b y insuff icient m a t u r i t y of t h e single pollen gra ins or b y t he i r unequal 
mois tu re content . Va r i e t a l differences should n a t u r a l l y be no t overlooked 
e i ther . Volume and we igh t of the pollen of the t e t r a p l o i d forms, as we have 
seen above, change t o a subs tan t i a l ly higher degree . Higher var iab i l i ty is 
charac ter i s t ic of m a n y fea tures of exper imenta l ly o b t a i n e d te t rap lo ids bu t in 
the given case bes ide t h e m o v e m e n t s indicated above , a p p a r e n t l y meiotic 
decomposi t ions took p lace which are of ten observed in te t rap lo ids and lead 
Table 2 
Phosphorus content in 1 g air-dry pollen 
(in mg) 
Phosphorus 
Phosphorus con ten t mg 
R-023 V-038 Mix ture of varieties 
2n 4n 2n 4n 2n 4n 
Nucleic acid  1.20 1.06 1.07 1.38 1.26 1.55 
a) DNA  0.36 0.33 0.32 0.46 0.36 0.43 
Ь) R N A  0.84 0.73 0.75 0.92 0.90 1.12 
Tota l acid soluble  2.26 2.45 2.52 2.88 3.09 3.27 
a) mineral  1.41 1.55 1.32 1.40 1.32 1.40 
b) organic  0.86 0.90 1.20 1.48 1.77 1.87 
Lipoid  1.05 1.05 1.04 1.08 0.98 1.03 
Phosphoprote ids  0.34 0.32 0.38 0.36 0.33 0.31 
Tota l :  4.85 4.86 5.01 5.70 5.66 6.16 
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t o t h e fo rma t ion of abor t ive and o f t e n entirely e m p t y pollen g ra ins (BRESLA-
VEC 1963). 
I n Table 2 t h e content of va r ious phosphorus f rac t ions is indicated in 
1 g air d ry pollen. 
Nucleic acids. F r o m the T a b l e i t appears t h a t the pollen of t h e diploids 
con ta ins 1.07 —1.26 m g of nucleic acid phosphorus , while t h e pol len of t h e 
t e t r ap lo id s 1.06 — 1.55 mg. I n t h e v a r i e t y R-023 t h e pollen of t h e diploid con-
t a i n s more nucleic acid phosphorus t h a n the pollen of the t e t r a p l o i d s while in 
t h e v a r i e t y V-038 a n d in the v a r i e t a l mix ture i t is t h e other w a y r o u n d . 
As regards t h e D R A and R N A phosphorus c o n t e n t here t h e above indi-
c a t e d law repeats i tself while 1/3 of t h e phosphorus of the nucleic acids belongs 
t o D N A and 2/3 t o R N A . 
Table 3 
Phosphorus content in one pollen grain 
Phosphorus 
Phosphorus content in pg 
R - 0 2 3 V-038 M i x t u r e of varieties 
2n 4n 2n 4n 2 n 4n 
Nucle ic acid  5.4 9.6 4.6 7.9 4 .8 8.3 
a) D N A  1.6 3.1 1.4 2.6 1.4 2.3 
b) R N A  3.8 6.6 3.2 5.3 3.4 6.0 
T o t a l acid soluble  10.1 22.2 10.8 16.4 11.6 17.5 
a) minera l  6.3 14.0 5.7 8.0 5.0 7.5 
b) organic  3.8 8.2 5.1 8.4 6 .6 10.0 
L ipo id  4.7 9.0 4.5 6.2 3.7 5.5 
P h o s p h o p r o t e i d s  1.5 2.9 1.6 2.0 1.3 1.7 
T o t a l :  21.7 43.7 21.5 32.5 21.4 33.0 
F r o m the Tab le i t appears t h a t polyploidy does not cause a n y defini te 
change in the nucleic acid p h o s p h o r u s content in 1 g air dry po l len . However, 
w h e n re la ted to one pollen gra in (Table 3) t h e differences b e c o m e easy to 
u n d e r s t a n d . So for ins tance if t h e pollen grain of t h e diploid con ta ins 4.6 — 
5.7 p g nucleic acid phosphorus , t h e pollen grain of the t e t r a p l o i d contains 
7.9 — 9.6 pg or a lmos t the double q u a n t i t y . Pa r t i cu l a r ly r e m a r k a b l e is the 
mu l t i p l e increase of t h e a m o u n t of D N A phosphorus in connec t ion wi th the 
increase of ploidy: 1.6 and 3.1 p g ; 1.4 and 2.6 p g ; 1.4 and 2.3 pg . A direct 
r e l a t i on is found b e t w e e n the n u m b e r of genoms and t h e to ta l R N A phosphorus 
c o n t e n t . The pollen gra in of the d iploid contains 3.2 — 3.8 pg of t h i s phosphorus 
while t h a t of the t e t rap lo id 5.3 6.6. 
Total acid-soluble phosphorus. 1 g pollen of diploids con t a in s 2.26 — 
3.09 m g while 1 g pol len of t e t r ap lo id s 2.45 — 3.27 m g (Table 2). I n all varieties 
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a t e n d e n c y can be observed t oward some increase of to ta l acid-soluble phos-
phorus con ten t in 1 g te t raploid po l len . Similarly t o the previous case differ-
ences become easier t o survey when phosphorus c o n t e n t is re la ted t o one pollen 
grain (Table 3). Thus , t h e pollen gra in of the t e t r ap lo ids contains 16.4---22.2 pg 
of t o t a l acid-soluble phosphorus as compared wi th 10.1 —11.6 pg in t h e pollen 
grain of t h e diploids. 
I n t h e given case also a direct re la t ionship can be observed b e t w e e n t h e 
increase of the n u m b e r of genoms a n d t h e increased conten t in t h e pol len grain 
of acid soluble phosphorus compounds . This can be par t icu lar ly r e a d i l y observ-
ed w i t h t h e va r ie ty Ramoskaya -023 (10.1 and 22.2 pg). 
As t o the mine ra l pa r t of t h e acid soluble phosphorus , 1 g of t h e pollen 
of diploids contains 1.32 —1.41 mg whi le t h a t of t h e te t raploids 1.40 —1.55 mg. 
One pol len grain of t h e diploids con t a in s 5.0 — 6.3 pg , while t h a t of t h e t e t r a -
ploids 7.5 —14.0 pg of this phosphorus . 
T h e organic p a r t of the acid soluble phosphorus is d i s t r ibu ted as follows: 
1 g pol len of the diploids contains 0.86 —1.77 mg, while 1 g pollen of t h e t e t ra -
ploids 0.90 — 1.87 mg . I n the pollen g r a in of the diploids 3.8—6.6 p g are found, 
while in t h e pollen gra in of the t e t r ap lo id s 8.2 — 10.0. 
Lipoid phosphorus. In 1 g pol len of diploid bee t there is 0 .98 —1.05 mg 
lipoid phosphorus . I n 1 g pollen of t h e t e t rap lo id abou t the s a m e amoun t 
of p h o s p h o r u s in l ipoid form is f o u n d : 1.03 —1.08 mg (Table 2). Converted 
to one pol len grain te t raplo ids c o n t a i n subs tan t i a l ly more l ipoids and this 
increase amoun t s nea r ly to the doub l e value. T h e lipoid phospho rus content 
ranges in the pollen gra in of lipoids f r o m 3.7 to 4.7 pg and a t t a ins in t h e te t ra -
ploids 5.5—9.0 pg (Table 3). 
Phosphoproteid phosphorus. I n 1 g pollen collected f rom diploid p lants 
0.33 — 0.38 mg phosphopro te id p h o s p h o r u s is found , while in t h e s a m e amoun t 
of pol len collected f r o m te t raploid p l a n t s 0.31—0.36 m g (Table 2). One pollen 
grain of diploids con ta ins 1.3 1.6 p g phosphopro te id phosphorus while in the 
pollen gra in of t e t r ap lo ids it increases t o 1.7—2.9 pg (Table 3). 
I t is in teres t ing t o note t h a t polyplo idy br ings abou t increase in the con-
t en t s of all forms examined of p h o s p h o r u s conver t ed into a f u n c t i o n a l uni t , 
the pol len grain. T h e to ta l a m o u n t of phosphorus in the d ip lo id variet ies 
exhib i t s l i t t le change (21.7 pg; 21.5 p g ; 21.4 pg) which cannot be s t a t e d about 
t e t r ap lo ids (43.7 pg; 3.25 pg; 33.0 pg) . 
O u t of all var ie t ies examined R a m o n s k a y a - 0 2 3 exhib i ted be s t agree-
m e n t be tween ac tua l and expected a m o u n t s of phosphorus . I n t h i s var ie ty 
the r a t i o of the a m o u n t s of p h o s p h o r u s in the pol len of the t w o degrees of 
ploidy was cons t an t ly found to be near ly 1 : 2 . I n the other v a r i a n t s th is 
re la t ion is of ten on t h e 1 : 1.5 level. 
Nitrogen. Tables 4 and 5 p r e sen t t h e ni t rogen con ten t in t h e pol len of the 
var ie t ies referred to . F r o m Table 4 i t appears t h a t 1 g pollen col lected f r o m 
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Table 4 
Nitrogen content in 1 g air dry pollen 
(in mg) 
Nitrogen 
Ni t rogen con ten t in mg 
R-023 V-038 Mixture of varieties 
2n 4n 2n 4n 2n 4n 
Pro te in  37.3 33.7 35.2 50.0 45.9 43.9 
Non-prote in  70.0 7.3 8.1 8.6 10.9 10.4 
Tota l  44.3 41.0 43.3 58.6 56.4 54.3 
Table 5 
Nitrogen content in one pollen grain 
( i n Pg) 
Nitrogen 
Ni t rogen con ten t in pg 
R-023 V-038 Mix ture of varieties 
2n 4n 2n 4n 2n 4n 
Pro te in  167 305 151 285 172 234 
Non-prote in  31 66 35 48 41 56 
Total  198 371 186 334 213 290 
diploids contains 43 .3 — 56.4 mg t o t a l ni t rogen inc lud ing 35.2—45.9 m g pro te in 
and 7.0—10.9 mg non-pro te in n i t rogen . The pol len of te t rap lo id p lan t s con-
t a ins 41.0 — 58.6 m g t o t a l ni t rogen of which 33.7 50.0 mg is p ro te in and 
7.3 —10.4 mg non-p ro t e in ni t rogen. 
Here, as in t h e case of the phosphorus c o m p o u n d s , no def in i te correlat ion 
appear s between ch romosome n u m b e r and con ten t of various fo rms of ni t rogen 
in a one gram sample of pollen. 
The direct re la t ionsh ip be tween the a m o u n t of chromosome sets and 
n i t rogen content becomes observable w h e n c o m p a r i n g nitrogen per one pollen 
grain. Thus , in t h e pol len grain of diploids there is 186 213 pg t o t a l ni t rogen 
while in the t e t r ap lo ids this increases t o 290 — 371 pg . 
About 5/6 of t o t a l ni t rogen is p ro te in -n i t rogen . I n the pollen gra in of the 
diploids there is 151 172 pg while in the pollen gra in of t e t r ap lo ids 234 — 
305 pg. The rest of t h e ni t rogen is in t h e form of non -p ro t e in compounds . In the 
pollen of diploid p l a n t s 31—41 pg non-pro te in n i t r ogen is found , while in the 
pol len of t e t rap lo ids 49—66 pg. 
The direct r e l a t ionsh ip be tween the degree of ploidy and t h e content 
of var ious forms of n i t rogen in t h e pollen grain is readi ly observable in the 
pollen of the va r i e t i e s R a m o n s k a y a - 0 2 3 and Verhnyachskaya -038 . The da t a 
concerning the pol len mix tu re col lected f rom p l a n t s of var ious var ie t ies are 
less def ini te . 
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Discussion 
The discussion of t h e changes of nucleic acid c o n t e n t in pollen g ra ins in 
connect ion with the change of their p lo idy deserves special interest . 
A n u m b e r of workers de te rmining D N A con ten t in the cells of some 
microorganisms and animals d e m o n s t r a t e d t h a t w i th increased c o m p l e x i t y 
of t h e organism the a m o u n t of D N A in t h e cell increased while its c o n t e n t in 
the diploid cells of va r ious tissues of t h e same organism remained t h e same. 
Haplo id spermatozoids conta in as a rule hal f the a m o u n t of DNA as c o m p a r e d 
wi th diploid cells, which is in good ag reemen t wi th mode rn concepts on the 
role of D N A in he red i ty e labora ted b y molecular genet ics ( M I T Y U S H O V A 1 9 6 4 , 
S A G E R e t a l . 1 9 6 4 , F A U T R E Z e t a l . 1 9 5 5 ) . 
A t t e m p t s were m a d e also to de t e rmine the con ten t of nucleic ac ids in the 
cells of p l an t s ( S A G E R et al. 1 9 6 4 ; B iochemis t s ' H a n d b o o k , 1 9 6 1 ) ; b u t in these 
cases resul ts proved to be less def ini te . Au tho r s o f ten l imit themselves t o the 
count of nucleic acids in a special o rgan or in the we igh t uni t of t h e p lan t 
t issue, which is no t a lways suff icient . T h e d i f f icul ty of the de t e rmina t ion 
of the nucleic acid con t en t in the f u n c t i o n a l cell uni t is largely exp la ined by 
the absence of a suf f ic ien t ly exact m e t h o d fac i l i ta t ing t h e count of t h e n u m b e r 
of p l a n t cells in the sample t aken for analys is . As a resul t some authors (MARÓTI 
1960, 1961, 1963) did no t reveal a pos i t ive correla t ion between t h e mul t ip le 
increase of nuclear e lements and the D N A con ten t in t h e nucleus and a re liable 
to t h i n k t h a t the laws referred to above are charac ter i s t ic only of microorgan-
isms a n d animal cells b u t not of p lan t s . 
Some research workers (MAKAROV 1958) who agree t h a t in t h e cells of 
developed organisms t h e D N A con ten t pe r nucleus is more or less s tabi l ized 
produce d a t a hear ing t e s t imony on t h e inappl icabi l i ty of the theory of t h e con-
s t ancy of D N A in t h e sexua l cells and in the early s tages of embryogenesis . 
I t is even s ta ted t h a t t h e nuclei of t h e ovules of some flowering p l a n t s (peas, 
clover) do not con ta in D N A at all. 
The m a j o r i t y of t h e au thors (RAVEN 1964) however , are of t h e opinion 
t h a t t h e reduct ion of t h e in tens i ty of t h e Feulgen reac t ion to such a degree 
t h a t i t canno t be es tabl ished is the opt ica l effect of t h e dilution of t h e colour-
ing m a t t e r . 
T h e f ina l answer to the quest ion proposed m a y be expected f r o m t h e use 
of d i rec t analyt ic m e t h o d s . 
M A R Ó T I ( 1 9 6 0 ) de te rmined the nucleic acid con t en t in the sect ions of the 
li t t le roo t s of diploid, t r ip loid and t e t r ap lo id sugarbee t and did no t f i n d any 
re la t ionship be tween t h e degree of p loidy and the a m o u n t of D N A a n d R N A 
per one section. This is in good agreement wi th our d a t a . As a m a t t e r of fac t , 
as a l r eady noted above , we could not de t ec t any def in i te differences in t h e con-
t en t of nucleolar and o ther forms of phosphorus in 1 g air dry pollen of diploids 
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a n d te t raploids . A t the same t i m e these d i f fe rences are clearly visible in t h e 
compar ison of t h e amounts of D N A phosphorus contained in one pollen gra in . 
A doubling of t h e quan t i t y of chromosomes causes a mult iple increase (near ly 
1 : 2) of the D N A phosphorus c o n t e n t . 
This d i s a g r e e m e n t can be expla ined b y t h e fac t t h a t t h e single s amp le s 
c o n t a i n d i f fe ren t numbers of po l l en grains of var ious degrees of ploidy. T h e 
po l len of t e t r a p l o i d plants w i th a subs t an t i a l ly higher weight , is f ound in t h e 
s amp le in a cons iderab ly lower a m o u n t , howeve r disposes of an app rox ima te ly 
iden t ica l a m o u n t of phosphorus a n d ni t rogen compounds . 
A direct p ropor t iona l re la t ionsh ip is f o u n d also for t h e phosphorus of 
t o t a l RNA, of t h e mineral and organic p a r t of the acid-soluble phosphorus , 
l ipoid phosphorus and the phospho rus of phosphopro te ids . This applies also 
t o t h e content i n t h e pollen g ra in of protein- , non-pro te in and t o t a l n i t rogen . 
O G Ü R and co-workers ( F I S K E — S U B B O R O W 1 9 2 5 ) on yeas t s also ob ta ined 
va lues , mult iple p lo idy , not only as to a m o u n t of D N A bu t also of R N A , m e t a -
phospha tes and cell weight which perfect ly agrees wi th our d a t a . W I L L I A M S O N — 
S C O P E S ( 1 9 6 1 ) s e p a r a t i n g the f r ac t i ons of la rge and small y e a s t cells demon-
s t r a t e d tha t t h e R N A content w a s p ropor t iona l t o the volume of the cell while 
t h e amount of D N A did not d e p e n d on t h e dimensions of t h e cells. I n t h e 
pol len , both as r e l a t e d to t h e R N A phosphorus and to D N A phosphorus , 
a similar p ic ture is observed. H o w e v e r , we did n o t carry out f rac t ion ing of t h e 
po l len according t o volume and therefore t h e differences be tween the samples 
r e v e a l ra ther v a r i e t a l differences. 
From our d a t a i t follows t h a t the average dimensions of t h e pollen gra ins 
of diploids f l u c t u a t e ins ignif icant ly and have n o subs tan t ia l inf luence on t h e 
t o t a l contents in t h e grain of phospho rus and n i t rogen compounds . Among t h e 
t e t rap lo ids a p o s i t i v e correlation can be obse rved between t h e volume of t h e 
g r a in and its t o t a l phosphorus a n d nitrogen c o n t e n t s . 
Above we r epea t ed ly p o i n t e d to the increase , as compared wi th t h e 
diploids , of the va r i ab i l i t y of d imensions , we igh t and phosphorus and n i t rogen 
compounds in t h e pollen of v a r i o u s te t rap lo id variet ies . R O M M E L ( 1 9 6 3 ) con-
d u c t e d a cy togene t ica l study of t h e au to t e t r ap lo id varieties of sugarbeet a n d 
es tabl ished t h a t on ly 5 4 — 5 7 p e r cent of t he se carried in the i r cells exac t ly 
36 chromosomes (euploids) while t h e others were aneuploids w i t h a chromo-
s o m e number of 32 t o 38. The a c u t e upset of t h e genetic ba lance caused b y t h e 
def ic iency or a d d i t i o n of one or severa l chromosomes generally leads to a change 
of t h e amounts a n d relations of t h e substances conta ined in t h e cell. 
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Conclusions 
As a result of inves t iga t ions i t has been es tabl ished t h a t be tween diploids 
and te t rap lo ids the re are no def in i te differences concerning t h e a m o u n t of 
phosphorus and n i t rogen compounds contained in t h e un i t of weight of their 
pol len. However , t h e con ten t s of these compounds in the func t iona l uni t — 
one pollen grain — changes in connect ion with t h e change of t h e degrees of 
p loidy qui te def ini te ly . The doubl ing of the chromosome set f i r s t of all leads 
to t h e doubling of t h e D N A con ten t . A direct p ropor t iona l re la t ionship is also 
observed for to ta l R N A , phosphopro te ids , l ipoids, acid soluble phosphorus 
compounds , proteins a n d non-pro te in ni t rogen compounds . 
The doubling of t h e nucleolar elements br ings a b o u t the upse t of t h e 
es tabl i shed relat ionships be tween nucleus and cy top la sm. I n the process of its 
f u r t h e r life ac t iv i ty t h e nucleus causes a change of t h e q u a n t i t a t i v e side of the 
processes of metabol i sm. 
This leads to t h e increase of dimensions and weigh t of t h e cell and also 
to t h e increase of t h e n u m b e r of some cell s t ruc tu re s (plast ids, membranes , 
pores etc.) . Thus po lyplo idy b y changing the q u a n t i t a t i v e re la t ionships in the 
cell of t h e most i m p o r t a n t chemical compounds de te rmines t h e change of 
the p h e n o t y p e of t h e p l an t s and of the i r physiology. 
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LIGHT-MICROSCOPIC STUDIES ON VOLATILE OIL 
EXCRETION IN VALERIANA COLLINA WALLR. 
I. O B S E R V A T I O N S R E F E R R I N G T O T H E E X C R E T I O N O F O I L - B O D I E S A N D O N 
T H E I R M O R P H O L O G I C C H A R A C T E R I S T I C S 
B y 
R . G . SZENTPÉTERY, S . S Á R K Á N Y , L . F R I D V A L S Z K Y , J . N A G Y 
D E P A R T M E N T O F A P P L I E D B O T A N Y A N D H I S T O G E N E S I S O F T H E L. E Ö T V Ö S U N I V E R S I T Y , B U D A P E S T 
I n the course of ou r work we h a v e s tud ied t he p r o b l e m s of t he f o r m a t i o n , accu-
m u l a t i o n and m e t a m o r p h o s i s of vo la t i l e oil in the y o u n g a n d older t issues of t h e vege-
t a t i v e organs of Valeriana collina Wa l l r . , f i r s t of all in t h o s e of t h e roo t . 
According t o o u r i nves t i ga t i ons t h r e e k inds of o i l -bodies get s e p a r a t e d in t h e 
r o o t . Of these t h e " c a l y p t r a o i l - b o d y " is a d iss imila t ion p r o d u c t excre t ing in t h e course 
of t h e division of t h e m e r i s t e m a t i c cells, wh ich is g e t t i n g s e p a r a t e d f r o m t h e roo t to-
g e t h e r wi th t h e g r a d u a l l y decay ing c a l y p t r a cells. T h e q u a n t i t y of t he " c o r t e x " a n d 
" h y p o d e r m o i l - b o d y " ge t t i ng i n i t i a t e d in t he s t r e t c h i n g zone a n d t h e zone of roo t 
h a i r s respec t ive ly , c h a n g e s in t h e cour se of vege ta t ion , — t h u s one m i g h t conc lude t h e 
r e a c t i v a t i o n of s a m e . 
Introduction 
Concerning t h e volati le oil excre t ion in the roo t tissues of Valeriana, 
it was Z A C H A R I A S ( 1 8 7 9 ) who f i r s t publ ished detai led in fo rmat ion on the oil 
to be f o u n d in the h y p o d e r m of t h e roo t . V I D A L ( 1 9 0 3 ) ment ions a l ready the 
oil t o be excreted also unde r the h y p o d e r m in the ou te r cort ical cells t h e walls 
of which are not suber ized. T h a t p rob lem was deal t w i th in a more posi t ive 
form b y F R I D V A L S Z K Y ( 1 9 5 7 ) . Recen t ly H O L Z N E R L E N D B R A D L ( 1 9 6 3 ) per-
fo rmed detai led and tho rough l ight-microscopic examina t ions on the fo rma t ion 
of t h e oil in Valeriana and on the basis of character is t ics of the morphological 
f o r m a t i o n of oil in t h e root , oil-vacuoles, oil-sacks a n d oil-containers were 
found in i t . We are going to rever t t o these examina t ions on the fo r thcom-
ing pages . 
Material and Method 
O u r de ta i led e x a m i n a t i o n s h a v e b e e n p e r f o r m e d on i n d i v i d u a l p l an t s of Valeriana 
collina W a l l r . however , so as t o m a k e c o m p a r i s o n , ind iv idua l s of Valeriana sambucifolia Mik. 
a n d Valeriana officinalis L . h a v e also b e e n s t u d i e d ; essent ia l d i f f e rences in t h e vo la t i l e oil 
e x c r e t i o n of t h e species h a v e n o t been e x p e r i e n c e d , the re fo re we do n o t m e n t i o n t h e s e sepa-
r a t e l y . 
P l a n t s to be e x a m i n e d h a v e been ra i sed u n d e r g a r d e n c o n d i t i o n , while ou r o b s e r v a t i o n s 
on e m b r y o - r o o t s were p e r f o r m e d on a m a t e r i a l g e r m i n a t e d i n l a b o r a t o r y . Our i n v e s t i g a t i o n s 
s t a r t e d o n cu t s t a k e n f r o m res t ing m a t e r i a l t h e n con t inued o n g e r m i n a t i n g r o o t l e t s u p to 
t h e o p e n i n g of t he c o t y l e d o n s . The o b s e r v a t i o n of t he processes accompl i shed in r o o t s of 
s h o o t o r ig in and p r o d u c i n g t h e d rug i tself , s t a r t e d f r o m t h e r o o t t i p i n i t i a t ed in t h e r h i s o m a 
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t i s s u e s (SZENTPÉTERY 1965), — t h e n w e n t on in the f o r m a t i o n (root t ip ) , d e t e r m i n a t i o n — 
( s t r e t ch ing ) and d i f f e r e n t i a t i o n ( root ha i r s ) zones of t h e p r i m a r y roo t s e p a r a t e d f r o m t h e 
p a r e n t a l t issues t h e n in developed p r i m a r y roo t t issues a n d f ina l ly , in s econda r i l y th i ckened 
r o o t t issues. Our i n v e s t i g a t i o n s were p e r f o r m e d on the l iv ing t issues of p l a n t s ga the red ( f rom 
u n d e r t h e snow) in M a y , Sep t ember a n d J a n u a r y . 
Results and Discussion 
Morphologic observations in connection with volatile oil formation 
and accumulation 
The rest ing embryo con ta ins in all i ts p a r t s , t hus in t h e root le ts , f a t t y 
oil a n d heterogeneous aleurone. I n t h e course of t h e s t a r t of ge rmina t ing these 
reserve nu t r ien t s are f i rs t mobil ized in the root le ts t hen g radua l ly a t the upper 
levels they can — however — be p roved , for t h e longest t ime, in t h e cotyledons. 
I m m e d i a t e l y a f t e r t h e emerging of the root le t t h e big r e f r ac t i ve drops seen 
in t h e cells of t h e roo t t ip , and be ing t aken for volat i le oil by H O L Z N E R — L E N D -
B R A D L ( 1 9 6 3 ) , are b u t f a t t y oil residues. According to our own observat ions , 
t h e volati le oil appea r s in t h e germ root only a f t e r the ass imila t ion of the 
co ty ledons has s t a r t e d . This obse rva t ion of ours seems to s u p p o r t BONNER'S 
( 1 9 4 9 ) s t a t emen t s according t o which the b iosynthes is of t h e te rpenes s ta r t s 
on ly in the presence of green leaf or the e x t r a c t of same. The volat i le oil f i r s t 
appea r ing in t h e roo t t ip of t h e germ root and excret ing on t h e young t rans-
ve r sa l walls of c a l y p t r a and de rmoca lyp t rogen , will be called f u r t h e r " c a l y p t r a 
oil b o d y " . The ge rm roots o f ten per ish early b u t even if t hey get on developing, 
t h e oil types called "oi l body of roo t cor tex o r ig in" and " h y p o d e r m i s oil b o d y " 
(see later) develop only to a lesser ex t en t . Therefore , our de ta i led examina t ions 
were performed on t h e living t i ssues of roots of shoot origin. 
In the roo t s of shoot origin ca lyp t ra oil b o d y is s epa ra t ed as early as 
in t h e calyptra cells being d iv ided in the root t ip formed in rh izome tissues, 
whi le af ter the roo t t ip has emerged f rom the p a r e n t tissue i t appears wi th in 
t h e ca lypt ra , on t h e t ransversa l walls of the ant ic l inal ly dividing dermocalyp-
t r o g e n cells. On t h e young cell wall , generally in the middle, smal l ref rac t ive 
bodies can be observed which, growing quick ly , become globular or pear-
s h a p e d and a f t e r ful l deve lopmen t they o f t en separa te f r o m the cell wall 
(Fig . 1). In the fu l ly developed oil-bodies seen in t h e outer c a lyp t r a cells (Fig. 2), 
some chamber- l ike (honeycomb) s t ruc tu re can be concluded. 
On this, however , r epor t s h a v e already been submi t t ed b y HOLZNER— 
L E N D B R A D L ( 1 9 6 3 ) in connect ion wi th the hypodermis oil of Valeriana, while 
b y BANCHER ( 1 9 6 0 ) and ZIEGLER ( 1 9 6 0 ) , w i th reference to o the r plants . 
H O L Z N E R — L E N D B R A D L (1963) qualif ies t h e ca lypt ra oil of Valeriana as 
oi l-vacuolum a n d does not d is t inguish it sha rp ly f r o m the oil s epa ra t ing in t h e 
ou te r cortical cells of the s t r e t ch ing zone. According to our observat ions , how-
ever , the ca lyp t ra oil-body is a fo rma t ion sepa ra t ed f rom the p l a s m a and being 
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su r rounded b y a very elast ic cover. On t h e basis of our observat ions m a d e in 
several d i rect ions (SZENTPÉTERY et al., 1966), this cover is considered be ing 
of an origin of decayed p l a sma . In this connect ion we w a n t to point o u t t h a t 
Fig. 1. V e r t i c a l sect ion of t h e r o o t t ip of shoo t o r ig in wi th d e v e l o p i n g ca lypt ra o i l - b o d i e s 
X 240 
Fig. 2. V e r t i c a l sec t ion of t h e r o o t t i p of shoot o r ig in , wi th e n t i r e l y developed c a l y p t r a oil-
bod ie s i n t h e ou te r c a l y p t r a row. X 240 
L E H M A N N ( 1 9 2 5 ) qual if ied t h e membrane of t h e oil-holders as being of p l a s m a 
origin, while K Ü S T E R ( 1 9 5 6 ) described it as a cellulose k ind degenerated p l a s m a . 
The " c a l y p t r a o i l -body" is only a d iv id ing ca lyp t r a , i.e. it develops in 
de rmaca lyp t rogen cells, — and in the s t r e t ch ing zone i t canno t be o b s e r v e d 
at all. On t h e basis of our observat ions we concluded t h a t the c a l y p t r a oil 
is a diss imilat ion p roduc t excre ted in t h e course of the divis ion of mer i s t emic 
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Fig. 3. Vertical sec t ion showing t h e de termina t ion z o n e of the root of s h o o t origin. I n i t i a t i n g 
oil-body e x c r e t e d on the r a d i a l wall. X 1000 
Fig. 4. Vertical sec t ion of the d e t e r m i n a t i o n zone of shoo t origin-root. T h e oil of root co r t ex 
origin being in t h e stage of s t r i ng of beads X 1000 
cells, and is separa ted f r o m t h e root t o g e t h e r with t h e ca lyp t r a cells. W e 
w a n t also t o men t ion t h a t i n t h e young c a l y p t r a cells also much s ta rch c a n 
b e observed bes ides the oil; t h i s , as known f r o m scientific l i t e ra tu re , occurs in 
t h e calyptra of m a n y a p l a n t . 
On the r o o t t ip, in the h e i g h t where t h e side-layer of t h e ca lyptra is w o r n 
off , i.e. at t h e beginning of t h e de t e rmina t ion zone, in t h e outer cell rows 
of the young co r t ex , there s t a r t s the excre t ion of an other vo la t i l e oil t y p e , t h a t 
of the so-called "oil-body of r o o t cortex o r i g in " . On t h e t ransversa l wal l of 
t h e cells, genera l ly in the m e d i u m line or t h e r e a b o u t , the cell wall is s o m e w h a t 
broadened a n d soon there e x c r e t e s on it t h e so-called in i t ia l drop. In t h e cells 
b o t h in the de te rmina t ion z o n e and higher , lively ro t a t ing t i n y granules c a n 
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be observed. Accord ing to H O L Z N E R - L E N D B R A D L (1963), while cells are going 
t o s t r e t ch , small r e f rac t ive drops appear in the p l a sma and t h e y approach , 
qu ick ly moving on t h e t r ansve r sa l cell wall and w h e n reaching th is , t h e y 
cause a swelling on i t . I n connect ion wi th t h e excre t ion of volati le oil, on t h e 
basis of l i terary d a t a , t he general opinion es tabl ished itself t h a t the oil gets 
f i r s t separated f r o m t h e p lasma, t hen i t gets excreted f r o m t h e cells i n to inter-
cellular furrows, a n d in case of oil holding cells, in to t h e sack (in the cell i tself) 
s u r r o u n d e d by a cover ing layer ( F R E Y - W I S S L I N G 1945, L E H M A N N 1925, L E E -
Fig. 5. Ver t ica l sec t ion of t h e d e t e r m i n a t i o n zone of t h e shoo t o r ig in- roo t . T h e o i l -body of 
r o o t c o r t e x or igin h a v i n g a b r o a d e n i n g h e a d . X 240 
MAN 1 9 2 8 , M Ü L L E R 1 9 0 5 , SPERLICII 1 9 3 9 ) . According to our observa t ions , 
however , in the case of Valeriana t h e numerous drople ts r o t a t i ng in the micro-
scope, are no volat i le oil separa ted f r o m the p lasma, — t h e y are d i f fe rent cell-
organel la . Such r o t a t i n g droplets are present everywhere in the l iving tissues, 
no t only in the cells holding volat i le oil. In addi t ion to th is , concerning the f i r s t 
oil secretions observed on the cell wall, a colour reac t ion specific of oil has 
a l r e a d y been ob ta ined ( S Z E N T P É T E R Y et al., 1 9 6 6 ) while t h e ro t a t ing droplets 
h a v e never got coloured. Thus we have to suppose t h a t in Valeriana t he syn-
thes iz ing of mono te rpenes f rom t h e a l ready exis t ing precursors ensues only 
in t h e course of excre t ion . 
Oil excret ion occurr ing in the broadened med ium line of the t ransversa l 
cell wall is shown in Fig. 3. The oil drop being, a t t he beginning, of an i rregular 
shape , shows soon t h e fo rma t ion of a s t r ing of beads (Fig. 4). As proved by our 
observa t ions , no d i smember ing in to cupule and head occurs. In the course 
of f u r t h e r deve lopment the p e a k y p a r t of the s t r ing of beads gets more and 
more broadened in t h e d i f fe ren t ia t ion zone (Fig. 5), while the character is t ic 
cupule and head of t h e volat i le oil-body general ly develops as early as t h e 
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Fig. 6. Vertical section of the root ha i r s zone in the root of shoot origin. Groups of oil-bodies 
of co r t ex origin. X 240 
Fig. 7. Vertical sect ion of the root ha i r s zone in the root of shoot origin. Groups of oil-bodies 
of shoo t origiii being in d i f fe ren t deve lopmenta l stage. X 240 
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beginning of the zone of root hairs. I n t h a t zone t h e oil-bodies w i t h neck are 
located mos t ly in g roups (Fig. 6) oppos i te one a n o t h e r on the r a d i a l wall 
dividing t w o ne ighbour ing cells; howeve r , in the s a m e zone oil-bodies being 
in d i f f e ren t s tage of deve lopment , c a n also be observed (Fig. 7). I n case of 
Fig. 8. Ver t ica l section of t h e root hair zone in t he root of shoo t origin. Deve loped oil-body 
of root cor tex origin, x 1000 
Fig. 9. Ver t ica l section of t he root hairs zone in the root of shoo t origin. Deve loped oil-body 
of root cor tex or igin. X 1000 
l ight-microscopic examina t ion it seemed t o be ra ther d i f f icul t to decide whether 
in the developed oil-body there exists i n t e rna l connect ion between t h e cupule 
and t h e h e a d , since t h e cupule and t h e h e a d are no t loca ted at t he s a m e level, 
and t h e n , b y lowering t h e t ube of the microscope, d i f f e ren t pictures a re obta ined 
(Figs. 8, 9). However , we managed to es tab l i sh t h a t t h e cupule and t h e head are 
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no t separa ted b y a dividing wall , the i r cover- layer is of s imilar cons t ruc t ion 
and the oil m i g h t be located, depend ing on t h e s ta te of deve lopment , b o t h 
in t h e cupule a n d in the head. 
The oil-bodies in the cort ical t issues of t h e roo t pr imari ly stabilized, a re 
s imilar to those b e i n g found in t h e zone of root ha i r s , however, here no f u r t h e r 
oi l -body fo rmat ions have ever been noticed. I n t h e course of secondary thicken-
ing of the root t h e head of the necked oil-bodies is gradual ly swelling at t h e 
expense of the n e c k and f inally, in this s ta te of development t h e cupula te of 
m o s t oil-bodies en t i r e ly disappear (Fig. 10). T h u s , in the older roo t the cupul-
a t e , too, becomes f i l led up and grows round. H o w e v e r , cont ra ry t o the ca lyp t ra 
oi l -body, the oil of roo t cortex origin in the old roo t is never separa ted f r o m 
t h e radia l cell wal l . 
Fig. 10. Vertical sec t ion of the secondar i ly thickened r o o t of shoot origin, wi th old root 
c o r t e x oil. X 240 
Concerning t h e format ion of t h e oil of roo t co r t ex origin, i t was observed 
t h a t while in t h e de te rmina t ion zone generally more ones are generally pro-
duced f rom each t ransversa l wal l , — from t h e zone of root ha i r s upwards , 
t h e number of oil-bodies or iginat ing f rom one wal l , decreases gradua l ly . In t h e 
p r i m a r y stabilized roo t two- three oil-bodies are usua l ly found in t h e cell-hole, 
while in the s e c o n d a r y root t he r e is only one o i l -body which, however , is con-
s iderab ly larger. T h e decreasing n u m b e r of oi l-bodies and, on t h e other h a n d , 
t h e increase of t h e i r size, seem t o suggest the i r be ing merged toge ther . Still , 
t h e course of t h i s process could n o t he observed during our inves t iga t ions . 
The oil of r o o t cor tex origin always develops in living p l a s m a conta ining 
cells, in the ou te r t h r e e or four cell rows of t h e s u b h y p o d e r m a l cort ical t issue. 
As ment ioned prev ious ly , its exc re t ion s tar ts a t t h e lower d iv id ing line of t h e 
de te rmina t ion zone t h u s preceding t h e excretion of t h e reserve s t a r c h occurring 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
LIGHT-MICROSCOPIC S T U D I E S ON V O L A T I L E O I L E X C R E T I O N 3 2 9 
in the upper t h i r d of de t e rmina t ion zone. Pass ing u p w a r d s along the roo t , 
increasing s t a rch excret ion can as well be exper ienced in t h e oil-holding cells. 
Subhypode rma l cort ical cells are living and plasmolizable even in t h e secondari ly 
th ickened root . Our examina t ions concerning plasmolysis , agree with those 
of H O L Z N E R - L E N D B R A D L (1963) therefore , we do no t r eve r t t o it in par t icu lars . 
Fig. 11. Ver t ica l sec t ion of the r o o t ha i r s zone in t h e roo t of shoo t origin. H y p o d e r m i s oil-
b o d y in t h e s tage of s t r ing of beads X 240 
Passing over t o the p rob l em of t h e excre t ion of subdermatogena l , so-
called hypode rm oil, s imilarly t o results of H O L Z N E R - L E N D B R A D L , we have 
observed t h a t t h e oil excre t ion s tar t s in the hypode rmis of the root , — as 
aga ins t the two o the r types of oil-body, — only a t t he beginning of the zone 
of root hairs. T h e observa t ion of the excre t ion occurr ing in the hypode rm 
cells of Valeriana which cells are r a the r big ones, p roved to he much more 
d i f f icul t ei ther on the root t i p or in the layers of t h e cort ical cells under t h e 
hypode rm t h a n had been expec ted . At the beg inning of root hairs ' zone, 
d i rec t ly a f te r t h e s tab i l iza t ion of the h y p o d e r m cells, cell walls begin to 
become suberized s t a r t ing f r o m the outer t angen t i a l cell wall. Af te r th is , 
t he r e appears — b o u n d to t h e outer t angen t i a l wall — a volat i le oil-body wi th 
one or two and somet imes t h r ee necks. At f i r s t t h e oil-body shows the s tage of 
a s t r ing of beads (Fig. 11), t h e n a cupula te and a big head is being formed on 
i t (Fig. 12). W h e n following t h e zone of root hai rs in u p w a r d direct ion, we have 
experienced t h e s t r ing of beads-l ike cupu la te t o become gradual ly swollen 
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Fig. 12. Ver t ica l section of the root ha i r s zone in the root of shoot origin. H y p o d e r m i s oil-
body wi th c u p n l a t e and head. X 240 
Fig. 13. Vert ical section of the root hai rs zone in the root of shoot origin. H y p o d e r m i s oil-
b o d y with the cupula te filled a n d separa ted f rom the cell wall. X 240 
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Fig. 14. Ver t ica l section of t he root hairs zone in t he root of shoot origin. Necrosing p l a sma , 
hypoder in is oi l-body wi th a cupu la t e merged into t he head . X 240 
Fig. 15. Ver t ica l section of the pr imari ly developed root of shoot origin. Lath-l ike th i cken-
ing in t he h y p o d e r m cells. Oil-bodies of root co r t ex origin in the subhypoderma l ou te r cor t ica l 
cells. X 100 
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s t a r t ing f rom t h e head t owards the cell wall , t h e n the oil-holder to be t o r n off 
t h e cell wall (F ig . 13), while t h e cupula te was gradua l ly d isappear ing , i.e. becom-
ing blended i n t o the head. Para l le l with t h e suberizing of t h e cell wall, i t s 
pro toplasma is necrosing while refract ive d rop le t s not p roduc ing volat i le oil 
f rac t ion , a p p e a r a round the oil-holder and a re clinging to i t (Fig. 14). 
During t h e fu r the r deve lopment in t h e root, the suber iza t ion of t h e 
hypoderm cell wal l gets more intensified a n d in the cells la th- l ike th i cken ing 
develops (Fig. 15). 
Fig. 16. Vertical sec t ion of in ju red roo t . Oil-bodies excre t ing on t he t angen t i a l cell vai ls of 
t h e callus tissue. Oi l -body excreting on the radial wall of the non- in jured cor tex tissue. X 100 
I t is w o r t h while men t ion ing t ha t w h e n root is i n j u r e d oil excret ion is 
a lways exper ienced , in the t i s sue formed on t h e spot of t h e scar, — should 
t h e injury h a v e happened in a n y depth of t h e cortex, — however , i t is n o t 
on the t r ansversa l wall as in case of the "oil of roo t cortex or ig in" , bu t s imilar ly 
t o the hypode rm oil-bodies, on t h e tangent ia l wall (Fig. 16). T h u s , the cell wal l 
suberized before t h e oil excre t ion , has an in f luence on the t y p e of the oi l -body 
a n d on the spo t of excretion. 
From a m o n g the resul ts of our inves t iga t ions carried ou t in the course 
of the vege ta t ion period, we w a n t to point ou t t h a t the n u m b e r of the cort ical — 
a n d hypoderm oil-bodies in t h e s tandard ized t issues of the roo t are the h ighes t 
in the rest pe r i od (gathered f r o m under t h e snow). On t h e fo rmat ion of t h e 
spr ing radical l eaves and shoots above g r o u n d , the number of these oil-bodies 
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decreases . This examina t ion agrees wi th t h e chemical examina t ions on oil 
c o n t e n t carried ou t in the course of vege ta t ion , on the o ther hand , i t t h o r o u g h l y 
disagrees with t h e concept according t o which the oil gets def in i te ly excre ted 
t h r o u g h metabol i sm (KISSER 1958). However , according to recent l i t e r a r y d a t a 
t h e t h e o r y of t h e def in i te excre t ion of oils became r a the r d o u b t f u l (MORITZ 
1962, P A E C H 1050, V Á G Ü J F A L V Y 1964). Our observa t ions made in t h e course 
of vege ta t ion a n d referr ing to t h e f o r m a t i o n of the oil-bodies conclude t h e oil 
r eac t iva t ion . 
On the o the r h a n d , as aga ins t t h e se t t led t issues, in the growing spring-
roo ts the ca lyp t r a oil of the root t ip is present in a much greater q u a n t i t y 
t h a n in winter w h e n the root t ips are in res t ing posi t ion. The ar is ing and 
accumula t ion of t h e ca lypt ra oi l -body is supposed to be in connec t ion wi th 
in tense mer is temic ac t iv i ty . Since according to our examina t ions , oil-bodies 
t o g e t h e r with c a l y p t r a cells, are separa ted f r o m t h e root t ip , the i r role mus t 
u n d o u b t e d l y be d i f f e ren t f rom t h a t of t h e cor tex — and h y p o d e r m oil accumu-
l a t e d for the res t per iod in the course of vege ta t ion . 
Besides roo t s we have p e r f o r m e d inves t iga t ions also wi th o t h e r vegeta-
t ive organs of Valeriana. In the rh izome cor tex excre t ion of, — as well as t h a t 
of t h e h y p o d e r m oi l-body is s imilar t o t h a t of t h e root . I n old rh izome in every 
cell of the broad suberized-walled pe r ide rm h y p o d e r m - t y p e oil-bodies, are being 
s e p a r a t e d while in t h e pa rench ima t i c and p la smacon ta in ing cor t ex , up till 
t h e cort ical bo rde r , even in the m e d u l l a r y r ay , oil-bodies of root c o r t e x origin 
can somet imes b e observed. 
Volatile oil is excreted in shoots above soil surface and in leaves f i rs t 
of all in g landular hai rs and ep iderm cells, less f r e q u e n t l y in the o u t e r cortical 
cells of the s tem. 
Conclusions 
As proved b y our examina t ions carr ied ou t in root t issues of d i f ferent 
age 3 types of o i l -body are excre ted there in t h e course of the v e g e t a t i o n period 
of Valeriana collina Wallr . The oil-bodies are su r rounded by e las t ic covers 
be ing of p lasma or igin; in the " c a l y p t r a o i l -body" , besides this , one m a y con-
clude to be ex is t ing also a chamber- l ike s t ruc tu re . Direct ly a f t e r t h e init ial 
d rop hav ing exc re t ed on the cell wall , t h e " c o r t i c a l " and the " h y p o d e r m oil-
b o d y " display a f o r m similar to t h a t of a s t r ing of beads , and are d iv ided into 
c u p u l a t e and h e a d . In older t issues t h e cupu la te of the oil of r oo t cor tex 
origin becomes r o u n d while the cupu la t e of t h e h y p o d e r m oi l-body t ea r s off 
t h e cell wall a n d will be merged i n t o t h e head . 
Calypt ra oil-bodies, t oge the r wi th decayed ca lyp t r a cells are sepa ra t ed 
f r o m the root , whi le the q u a n t i t y of t h e " c o r t i c a l " and " h y p o d e r m o i l -body" 
changes in the course of vege ta t ion , — t h u s the i r r eac t iva t ion m i g h t be sup-
posed . 
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INFLUENCE OF LIGHT ON CATALASE ACTIVITY OF 
LEAVES 
B y 
J . P . MLHÁLYFI 
D E P A R T M E N T O F P L A N T P H Y S I O L O G Y , L. E Ö T V Ö S U N I V E R S I T Y , B U D A P E S T 
The a c t i o n of t h e ma in source of energy in p l a n t p roduc t ion t h e l i g h t on the 
ca t a l a se e n z y m a c t i v i t y is here dea l t w i t h . Cata lase h a s been chosen b e c a u s e of i t s 
be ing one of t h e m o s t widespread e n z y m s in l iving wor ld a n d on account of i t s mu l t ip l e 
i n t i m a t e r e l a t i onsh ips i t suscept ib ly r e sponds to changes in p l an t m e t a b o l i s m . I t is 
s t a t e d t h a t c a t a l a s e ac t iv i ty sens i t ive ly r e sponds also t o changes of l i gh t i n t e n s i t y . 
T h e possibil i ty is r a i sed t h a t t h e q u o t i e n t of ca ta lase a c t i v i t y measured in l i g h t a n d in 
t h e d a r k of phys io logica l ly iden t ica l l eaves m a y be su i t ab le for the p u r p o s e of a dia-
gnos t ica l index . 
Introduction 
M I C H N I E W I T Z — S T A N I S L A W S K I ( 1 9 6 2 ) in the i r p a p e r repor t t h e ca ta lase 
ac t i v i t y of whea t seedlings kept in t h e da rk to be higher as compared wi th 
t h a t of seedlings ra i sed on light. I n t h e exper iments of H A S K I N S ( 1 9 5 5 ) enzym 
ac t iv i t y was higher in etiolated maize p lan t s . According to the inves t iga t ions 
of E Y S T E R ( 1 9 5 0 ) t h e catalase ac t iv i ty of maize p l an t s changes, bes ide o ther 
fac tors , also as a f u n c t i o n of light in t ens i ty . In his opinion the e n z y m on light 
suffers pho toox ida t i on . 
L A V O R E L ( 1 9 5 4 , 1 9 5 6 ) in his s tudies discusses t h e inhibi tory ef fec t of 
l ight on catalase ac t i v i t y . He exposes t h a t at a l ight in tens i ty inducing act ion, 
in 1 — 2 hours f r o m t h e moment of i l luminat ion t h e cons tan t cata lase ac t iv i ty 
ind ica t ing the degree of inhibi tory effect develops while in da rk t h e init ial 
higher ac t iv i ty of e n z y m is r es t i tu ted app rox ima te ly wi th the same veloci ty . 
The revers ibi l i ty of t h e effect is in con t rad ic t ion to t h e assumed pho tochemica l 
des t ruc t ion of ca ta lase . According t o t h e au tho r t h e reduct ion of a c t i v i t y is 
the r e su l t an t of pho to inac t iva t ion and spon taneous reac t iva t ion runn ing 
paral le l . 
Materials and Method 
E x p e r i m e n t s were p e r f o r m e d w i t h t h e d a r k e n e d leaves and /o r leaves k e p t o n l ight 
of v a r i o u s p l an t s (Prunus avium, Malus pumila, Pinus nigra, Phaseolus vulgaris, Zea mays, 
Syringa vulgaris). D a r k e n i n g was carried o u t i n case of leaves l e f t on the p l an t w i t h a l u m i n i u m 
fob cover , while i sola ted l eaves were enclosed in a d a r k place. I n case of p r i m a r y fo l i age leaves 
of l i t t l e Phaseolus p l a n t s ra i sed in the g lasshouse , fo r 1 hou r s u p p l e m e n t a r y i l l u m i n a t i o n was 
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a p p l i e d with a 500 W a t t lamp. The l a m p was placed a t a distance of 1 m f r o m the p lan t . 
To el iminate the h e a t ef fec t a water l aye r was placed b e t w e e n lamp and p l an t in a glass con-
t a i n e r . In examina t ions on the spot w i t h conifers f r o m the basal , medial a n d apical pa r t s of 
t h e pine-needle s a m p l e s were taken s epa ra t e ly on accoun t of the gradient of ca ta lase ac t iv i ty 
of t h e pine needle descr ibed elsewhere (FRENYÓ—MIHÁLYFI, 1964). 
To s tudy t h e q u o t i e n t of ca ta lase ac t iv i ty measu red in physiologically ident ical leaves 
k e p t on light and in t h e dark examina t ions were conduc t ed wi th syringa leaves, cont inuous ly , 
in t h e vegetation p e r i o d . Two members of the pairs of syr inga leaves originat ing f r o m the same 
n o d u s were considered as physiologically identical . Leaves were removed f r o m the shoot a n d 
t w o members of t h e pa i r of leaves s epa ra t e ly in the o rder of the leaf s toreys placed in wa te r 
w i t h the petiole. O n e of the series was l e f t on light in t h e l abora to ry , while the o ther shut u p 
f r o m light. After 20 h o u r s in the m e m b e r s of the leaf pa i r s kep t on light a n d in the dark we 
de t e rmined catalase a c t i v i t y and to o b t a i n t he quot ien t we subsequent ly d iv ided t he numer ica l 
v a l u e s of the two o x y g e n volumes w i t h each other. 
Catalase e n z y m ac t iv i ty was de t e rmined with t he gasometr ic me thod and i n s t r u m e n t 
of FRENYÓ (1962) in l a b o r a t o r y and p a r t l y outdoors , on t h e spot . E n z y m ac t iv i t y is charac te r -
ized wi th the v o l u m e expressed in c u . m m of oxygen released in 1 minu te f r o m 1 per cent 
h y d r o g e n peroxide so lu t ion by the a m o u n t of enzym in t h e sample examined . I n the case 
of 20 disk samples t a k e n f rom leaves w i t h a sampler a c t i v i t y was displayed b y the wound sur-
f a c e of leaf disks, as a consequence of enzym ac t iv i ty mani fes t ing itself there . The wound 
su r f ace was ident ica l i n the var ian ts compared . 
Results 
Table 1 i l lus t ra tes the ca ta lase ac t iv i ty of leaves da rkened for 24 hours 
w i t h foil and of non-darkened leaves f r o m t h e same place, on the average 
of d a t a . E x a m i n a t i o n s were p e r f o r m e d on t h e spo t (Table 1). 
Table I 
P l a n t examined 
in. m m 0 2 / m i n 
Darkened leaf Leaf kept on light 
P r u n u s av ium  6 5 . 2 4 3 . 7 
Malus sp . "S ta rk ing"  5 9 . 4 5 0 . 8 
Table 2 
cu. m m 0 2 /min Z e a m a y s 
Note D a r k e n e d Control 
lower leaf upper leaf lower leaf upper leaf 
8 0 . 0 — 2 8 . 5 Cloudy weather 
— 7 8 . 9 2 1 . 4 — 
— — 2 1 . 4 2 8 . 5 
— — 2 1 . 4 2 8 . 5 
— — 
5 . 0 5 . 0 In tensive sunshine 
A similar expe r imen t was conduc ted wi th two-leaf maize seedlings raised 
in glasshouse. P e r i o d of da rken ing was 72 hou r s (Table 2). 
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The n e x t exper iment was -ca r r i ed ou t wi th p r imary foliage leaf pairs 
of Phaseolus seedlings. In th is case beside t h e var ian ts da rkened a n d kep t on 
l ight as a t h i rd v a r i a n t leaves k e p t on l ight were given one hour s u p p l e m e n t a r y 
i l luminat ion w i t h a 500 W a t t l a m p . In cont ro l examina t ions e n z y m ac t iv i ty 
measured in t h e t w o members of pairs of leaves kep t in the l ight was originally 
ident ical (Table 3). 
Table 3 
cu m m О , m m Phaseolus vulgaris 
Darkened leaf Leaf kept in l ight 1 h 500 W supple-
mentary illumination 
182.0 161.0 
175.0 141.0 — 




When examin ing catalase ac t iv i ty of t h e pine needle da rkened and kep t 
on light of Pinus nigra in f ive repl icat ions t h e following resul ts were obta ined 
(Table 4). 
Table 4 
cu m m 0 2 / m i n 
P i n u s nigra darkened leaf 
Basal Medial Apical p a r t Basal Medial Apical p a r t 
72.4 42.4 34.5 38.4 32.3 26.9 
± ± X + ± -f-
23.1 10.0 9.7 7.2 4.8 4.7 
Pinus nigra leaf kept on light 
Table 4 i l lus t ra tes the average of the d a t a and the s t a n d a r d devia t ion 
calculated accord ing to the f o r m u l a 
* = ± 
Z V-
n — 1 
From t h e above exper imenta l results i t appears t h a t cata lase ac t iv i ty 
of darkened leaves exceeded e n z y m ac t iv i ty measured on leaves k e p t in l ight. 
As it appears f r o m exper iments conduc ted wi th p r imary Phaseolus foliage 
leaves , under t h e influence of s u p p l e m e n t a r y i l lumination the enzym ac t iv i ty 
cont inues to decrease. Da ta of exper iments conducted with two-leaf maize 
seedlings indicate t h a t influence exercised on one leaf does not a f fec t the per-
oxide decomposing activity of t h e other one, and neither does i ts metabol i sm 
prov ided enzym ac t iv i ty is considered as a charac te r of metabol ism. Darken ing 
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fu r the r intensif ied t h e gradient of ca ta lase ac t i v i t y t h a t could be demon-
s t r a t ed in the pine needles of Pinus nigra. I t can be observed moreover t h a t 
under t h e inf luence of darkening devia t ion be tween single individuals sub-
s tan t ia l ly increased. 
I n cont ras t t o t h e above results , however , pa r t i cu la r ly in the case of age-
ing or s ta rved leaves or those exposed to var ious damag ing factors the ca ta lase 
ac t iv i ty of darkened leaves was f r equen t ly lower t h a n enzym ac t iv i ty measu red 
on p l an t s kept in t h e l igh t . 
Changes of d i f f e ren t degrees of t h e ca ta lase ac t iv i ty in leaves and leaf 
pa r t s k e p t in the l ight and darkened a t t r a c t t h e a t t e n t i o n to the s tudy of t h e 
quot ien t of catalase ac t i v i t y measured in leaves kep t in the light and da rkened 
respect ively. 
Fo r this purpose examina t ions were conduc ted wi th Syringa leaves con-
t inuous ly in the v e g e t a t i o n period. In the order of t h e leaf s toreys quo t i en t s 
were fo rmed f rom t h e enzym ac t iv i ty measured in t h e member kep t in t h e l ight 
and da rkened of t h e leaf pairs. In Table 5 the numer ica l values of the quo t i en t s 
are included per leaf s to rey in acropeta l order (Table 5). 
Table 5 
D a t a of examination VI . 2 VI I . 2 V I I I . 8 I X . 2 I X . 11 I X . 27 
Serial number of 
leaf storey down-
ward from above 
Light to dark quo t i en t 
l 0.54 1.08 1.19 1.15 1.01 1.05 
2 0.73 1.13 0.97 1.06 1.10 1.18 
3 0.57 0.89 0.83 1.04 1.11 1.02 
4 0.79 0.87 0.86 0.90 1.19 1.12 
5 0.64 0.67 1.07 0.81 1.19 1.18 
6 0.71 0.82 1.07 0.92 1.24 1.26 
7 — 0.65 1.15 1.02 1.15 1.25 
8 — 0.86 — 1.13 — — 
9 — 0.95 — 1.18 — — 
10 — 1.13 — — — — 
Average 0.63 0.90 1.04 1.02 1.14 1.15 
+ ± + ± ± + 
0.09 0.17 0.13 0.12 0.07 0.09 
I t appears f r o m this Table t h a t in the younges t and highest leaves the 
numer ica l values of t h e quot ients are higher while proceeding downwards in 
the m a t u r e leaves t h e quot ien t diminishes and rises again in the older leaves . 
Thus in t h e course of vegeta t ion period wi th t h e ageing of leaves the numer ica l 
value of the quo t i en t is on the increase. 
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I t is a well known fac t t h a t within a shoot photosynthes is of the m a t u r e 
media l leaves is most in tensive . This and t h e results of o the r examina t ions 
raise the possibi l i ty t h a t pho tosyn thes i s or in tens i ty of b iochemical processes 
t a k i n g place in t h e plants could be pe rhaps character ized wi th t h e numer ica l 
va lue of t h e quo t i en t . A lower or higher numer ica l value t h a n cer ta in l imits 
could possibly indicate an un favourab le posi t ion while t h e quot ien t be tween 
t h e limits o p t i m u m course of metabol i sm. 
The issue raised requires of course f u r t h e r thorough and wide invest i -
gat ion. If t h e above assumpt ion proves to be correct the quo t i en t of the ca ta lase 
act ivi t ies of physiologically ident ical leaves kep t in the l ight and da rkened 
migh t be su i tab le for the purpose of physiological indices of d iagnost ical 
cha rac te r and f u r t h e r on the e labora t ion of a diagnostical process to be con-
duc t ed on t h e t e r r a in would no t encounter special diff icult ies. 
Conclusions 
I t is d e m o n s t r a t e d t h a t ca ta lase e n z y m ac t iv i ty measured in p lan t leaves 
sensi t ively responds to the changes of l ight in tens i ty . A compar ison of ca ta lase 
ac t iv i ty measu red in i l luminated and da rkened leaves stresses t h e differences 
a m o n g individuals . The possibil i ty appears t h a t the quot ien t of catalase ac-
t ivi t ies measured in light and da rk of physiologically identical leaves might be 
sui table for t h e purposes of a physiological index of diagnost ical cha rac t e r . 
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EFFECT OF DATE OF SOWING ON THE YIELD OF 
KENAF (HIBISCUS CANNABINUS L.) 
B y 
F . T . O R A B Y 
H I C H I N S T I T U T E O F A G R I C U L T U R E , ZAGAZIG, U . A . R . 
P r e v i o u s s tudies o n t h e effect of d i f f e r e n t agronomic p r ac t i c e s on kena f (Hibis-
cus cannabinus L.) s t ressed t h e i m p o r t a n c e of d a t e of sowing on t h e yield a n d q u a l i t y 
of i t s f i be r s . The yield of t h e green s ta lks , t h e f ibe r yield, a n d t h e seed yield w a s suc-
cessively decreased b y d e l a y i n g the d a t e of sowing. 
Introduction 
E x c l u d i n g cotton, c rops grown for f i be r product ion are few and occupy 
a l imited a rea . Owing to t h e relat ive low yield of ju te in E g y p t and obstacles 
in the i m p o r t a t i o n of its f i b e r and similar products , kena f was looked to he 
a good s u b s t i t u t e of ju t e t h a t suited t h e E g y p t i a n local condit ions. 
The d a t e of sowing s t rongly a f fec t s t h e yield of kena f . CRANE e t al. 
( 1 9 4 6 ) in Cuba found t h a t , fo r f iber p roduc t ion , it was p re fe rab le to s t a r t p l an t -
ing as ear ly as possible d u r i n g April and May if there is adequa te ra in fa l l a t 
t h a t t ime. However , for seed product ion O R E S T E ( 1 9 3 7 ) , C R A N E — A C U N A ( 1 9 4 5 ) 
and CRANE et al. ( 1 9 4 6 ) in Cuba s ta ted t h a t plant ing shou ld be done in J u l y 
or Augus t . 
G A N S T A D et al. (1951) in Florida f o u n d t h a t the b e s t yield of f i be r was 
produced f r o m sowings f r o m April t h r o u g h J u n e and l a t e r p lant ings p roduce 
less yield wi th unfavourab le f ibers . For seed product ion t h e inves t iga tors s t a t e d 
t h a t Ju ly was t h e best, and l a t e r p lant ings were generally too short to p roduce 
sa t i s fac tory a m o u n t s of seed. 
In Los Banos, GUANCO ( 1 9 5 3 ) f o u n d t h a t May was t h e best t i m e for 
p lan t ing to ob t a in highest f i b e r yield. D E LA CRUZ ( 1 9 5 4 ) ob ta ined the h ighes t 
yield of f ibe rs and seeds in March, April and May sowings. 
In S o u t h Africa, m a n y inves t iga tors , KOCH ( 1 9 4 8 ) , K O L B E ( 1 9 5 2 ) , and 
OSSEWAARDE ( 1 9 5 2 ) a scer ta ined t h a t t h e highest yield wi th long va luab le 
f iber was p roduced f rom Oc tobe r to December sowings. 
E L - K I L A N Y ( 1 9 3 1 ) a n d NAZIF ( 1 9 5 8 ) in Egyp t s tud ied t h e effect of da t e 
of sowing on t h e yield of k e n a f . They concluded tha t May and J u n e p lan t ings 
gave the h ighes t yield of b o t h f ibers and seeds. 
The p re sen t s tudy was , therefore , u n d e r t a k e n as an a t t e m p t to invest i -
gate the inf luence of date of sowing on t h e growth and yie ld of kenaf . 
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Materials and Methods 
Two expe r imen t s were car r ied out at the f a r m of the High I n s t i t u t e of Agr icu l ture 
a t Zagazig, U.A.R. dur ing the seasons of 1959 a n d 1960. In the season 1959 5 dates of sow-
ing were used. These were: March 12, April 1, April 21, May 11 and M a y 31, however, in t h e 
season 1960 t he las t d a t e was exc luded . The clay l o a m y soil had prev ious ly been p l an t ed t o 
Berseem (Trifolium a lexandr inum) t h e n plowed twice wi th a t r ac to r a n d levelled twice. N o 
f a r m y a r d m a n u r e was used before plowing. Plowing, levelling and r idg ing were done a t t h e 
r igh t t ime. The a m o u n t of seed used per plot was 42 g r a m s of kenaf v a r i e t y (Giza 3). Th i s is 
a r a t e of seeding 10 kgs/acre. The seeds were t rea ted be fo re sowing w i t h Orthocide 75 a t m a n u -
fac tu re r ra te in o rde r to insure e v e n s t a n d and to avo id replant ing. P l a n t s in each e x p e r i m e n t 
were irrigated eve ry 10 days d u r i n g the i r life period. Hoeing was ca r r i ed out 3 t imes f r o m 
the t ime of ge rmina t ion unti l the p l a n t s were 50 d a y s old. 
The p l an t s of every da te of sowing in both 1959 a n d 1960 seasons were harvested w h e n 
t h e colour of t he lower capsules c h a n g e d f rom green t o yellow and those lower capsules b e c a m e 
d r y . At the t ime of harves t ing t he p l a n t s were 203, 192, 182, 174 a n d 154 days old for M a r c h 
12, April 1st, Apri l 21, May 11 a n d May 31 p lant ings . T h e p lants were cu t with a hoe n e a r 
t h e soil surface a n d then tied in smal l bundles and weighed immedia te ly . The capsule bea r ing 
ends of the s tems were cut three d a y s f rom harves t . These upper p a r t s were left to d ry . T h e 
bundles of the s t a lks then were set in a small canal in t he fa rm, f i l led wi th s t agnan t w a t e r 
which was f looded every three d a y s un t i l re t t ing was completed. T h e n t h e ret ted s ta lks were 
thoroughly cleaned a n d the re t t ed f i be r s were str ipped b y hand , re -washed wi th clean wa te r a n d 
le f t to dry in the sun , t hen weighed. T h e dry capsule bear ing stem ends w e r e beaten with a s t ick 
to thresh the seeds. The weight of t h e clean seeds was t hen recorded. 
Results 
Flowering of plants 
Table 1 shows the d i f fe ren t ia t ion in t h e t ime of f lower ing at each d a t e 
of sowing in t h e two seasons of exper imenta t ion . In 1959 season, p l an t s of 
March 12 f lowered for t h e f i r s t t ime on A u g u s t 13 when t h e y were 154 d a y s 
old and t h e y were in full b l o o m on August 25 when t h e y were 166 days old. 
On these p l an t s false steri le f lowers a p p e a r e d on May 25 when t hey were 
74 days old. T h e plants of Apr i l 1 flowered for t h e f i rs t t ime on August 15 w h e n 
t h e y were 136 days old. These p lan t s were in fu l l bloom on Augus t 29 and t h e y 
were 150 days old. False s ter i le flowers a p p e a r e d on these p lants on J u n e 2 
when they were 62 days old. T h e plants of Apr i l 21 f lowered for the f i r s t t i m e 
on August 20 w h e n they were 121 days old a n d were in ful l b loom on Sep tember 
2 when t hey were 134 days old. Plants of May 11 f lowered for the f i r s t t i m e 
on September 1 when t h e y were 113 days old and these p lan t s were in fu l l 
bloom on Sep tember 15, a n d were 127 days old. P lan ts of M a y 31 f lowered for 
t h e first t ime on Sep tember 1 in the same t ime with t h e p lan t s of May 11, 
having an age of 93 days. T h e y were in fu l l bloom on Sep tember 17 w h e n 
t h e y were 109 days old. No false sterile f lowers appea red on the last t h r e e 
da tes of sowing. 
In 1960 season the p l a n t s of March 12 f lowered fo r t h e f i rs t t i m e on 
August 11 w h e n t hey were 152 days old a n d were in fu l l bloom on A u g u s t 
24 when t h e y were 165 days old. False sterile f lowers a p p e a r e d on May 14 w h e n 
t h e plants were 63 days old. P l an t s of Apri l 1 f lowered for the first t ime on 
August 15 w h e n t h e y were 136 days old and t h e y were in fu l l bloom on A u g u s t 
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27 w h e n t hey were 148 days old. False sterile f lowers appeared on these p l a n t s 
on M a y 19 when t h e y were 48 days old. P lan t s of April 21 f lowered for t h e f i r s t 
t ime on August 19 a n d were in fu l l b loom on Sep tember 4 when t h e y were 
120 a n d 136 days old respect ively. P l a n t s of May 11 f lowered for t h e f i r s t t i m e 
on Sep tember 3 w h e n t h e y were 115 days old a n d t hey were in ful l b loom on 
S e p t e m b e r 15 when t h e y were 127 days old. No false sterile f lowers a p p e a r e d 
on e i ther the p lan t s of April 21 or t h e p lants of May 11. 
The green yield per acre 
Tab le 2 shows t h e mean yield of green s ta lks as affected b y da t e of sow-
ing. I n general, t h e m e a n green yield of kenaf p l an t s dropped successively 
t owards t h e late sowings. 
I n 1959 expe r imen t , the m e a n yield of March 12 was 37 785.60 kg per 
acre whereas the y ie ld of May 31 was 17 776.80 kg per acre. The second d a t e 
of sowing on April 1st gave a m e a n green yield of 36 619.20 kg per acre. 
Sowing on April 21 gave a mean yield of 33 530.40 kg per acre, and sowing 
on M a y 11 gave t h e m e a n yield of 24 890.40 kg per acre. 
I n 1960 e x p e r i m e n t p lan t ing on April 1st gave the highest mean yield 
of 30 045.60 kg per acre , whereas p lan t ing on May 11 gave t h e lowest m e a n 
yield of 18 398.40 k g per acre. The f i r s t da te of sowing on March 12 gave 
26.774.40 kg per acre and April 21 sowing gave 22 339.20 kg per acre. 
Sta t is t ica l d i f ferences showed t h a t the yield per acre in 1959 expe r imen t 
could be arranged in four groups. T h e f i rs t con ta ined the two ear ly da tes of 
Table 1 
Staggering of the time of flowering during two seasons of experimentation 
Date of opening 
the 1st f lower 
Appearance of the 
Date of p lan t ing f irs t f lower a f te r 
p lant ing 
flowering 
1959 
March 12 August 13 154 days May 25 
April 1 August 15 136 J u n e 2 
April 21 August 20 121 „ — 
May 11 Sept. 1 113 99 — 
May 31 Sept. 1 93 99 — 
1960 
March 12 August 11 152 days May 14 
April 1 August 15 136 99 May 19 
April 21 August 19 120 „ 
— 
May 11 Sept. 3 115 99. — 
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Table 2 
Mean green weight in kg as influenced by date of sowing in both 1959 and 1960 
seasons 
Date of sowing 
Green weight n kg per acre 
1959 1960 
March 12 37,785.60 26,774.40 
April 1 36,619.20 30,045.60 
April 21 33,530.40 22,339.20 
May 11 24,890.40 18,398.40 
May 31 17,776.80 
— 
L. S. D. 5 % level  2 659.20 2,503.2 
March 12 and Apr i l 1st which gave 37 785.60 and 36619.20 kg per acre respec-
t ive ly . The second was April 21 sowing which yielded 33 530.40 kg per acre. 
T h e third was M a y 11 which yielded 24 890.40 kg per acre, and t h e f o u r t h 
g roup was May 31 which yielded the lowest mean yield of 17 776.80 kg per 
acre . 
In 1960 exper imen t the green yield per acre was relat ively lower t h a n 
1959 exper iment . 
Stat is t ical analysis showed t h a t t h e yield of April 1st was h igh ly more 
signif icant t h a n t h a t of all t h e other da tes of sowing. Both the earl iest and 
t h e latest sowings gave lower yields t h a n t h e in t e rmed ia t e dates . 
The fiber yield per acre 
Table 3 shows t h a t the m e a n f iber yield per acre tended to decrease b y 
l a t e r p lant ings . 
In 1959 season the lowest mean yield of 1032.00 kg per acre was ob ta ined 
f r o m the May 31 p lant ing . The highest m e a n yield of 2332.80 kg per acre was 
ob ta ined f r o m t h e April 1 p lan t ing . Sowing on March 12 gave 2330.40 kg per 
acre . There was no s ignif icant difference be tween t h e previous t w o da tes of 
sowing. P l a n t i n g on April 21 and May 11 gave 2035.20 and 1584.00 kg of d ry 
f ibe r per acre respect ively. There was no s ignif icant difference be tween the f i r s t 
t w o dates of sowing March 12 and April 1. (However , these two da tes differed 
s ignif icant ly f r o m the other th ree dates , April 21, May 11 and May 31 respec-
t ively.) 
In 1960 season sowing on April 1st gave t h e highest m e a n yield of 
2328.00 kg of d r y f ibers per acre whereas sowing on May 11 gave t h e lowest 
m e a n yield of 1238.40 kg per acre. Sowing on March 12 gave 1692.00 kg per 
acre and sowing on April 21 gave 1903.20 kg per acre. Sowing on Apri l 1 out-
yielded the o t h e r three da tes of sowing s ignif icant ly . 
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Table 3 
Mean fiber yield in kgs. per acre as influenced by date of sowing in the seasons 
1959 and 1960 
Date of sowing 
March 12 
April 1 . . 
Apri l 21 . 
M a y 11 . 
May 31 . 














The seed yield per acre 
General ly the mean yield of seed d ropped towards t h e la te sowings 
(Table 4). I n 1959 exper iment , t h e mean yield of March 12 was 458.40 kg per 
acre, while May 31 sowing yielded 364.80 kgs. per acre. Apr i l 1, 21 a n d May 
11 gave 453.60, 386.40 and 321.60 kg of seeds respect ively. There was no 
signif icant difference be tween the f i r s t t w o dates of sowing March 12 a n d 
April 1, t h o u g h there was a s ignif icant d i f ference between these two da te s a n d 
t h e other t h r e e dates of sowing. 
In 1960 exper iment t h e yield per acre was relatively lower t h a n 1959 ex-
per iment . 
However , t he highest yield was o b t a i n e d f rom March 12 sowing a n d t h e 
lowest yield f r o m May 11. T h e mean yield pe r acre was 415.20, 374.40, 372.00 
and 321.00 kg for March 12, April 1, Apri l 21 and M a y 11 respect ive ly . 
The difference between t h e f i r s t date of sowing and t h e o ther th ree da t e s 
was s ignif icant . 
Table 4 
Mean seed yield in kg per acre as influenced by date of sowing in both 
1959 and 1960 seasons 
Date of sowing 
Mean seed yield in kg per acre 
1959 1960 
March 12 458.40 495.20 
April 1 453.60 374.40 
April 21 386.40 372.00 
May 11 321.60 331.20 
May 31 364.80 
— 
L. S. D. 5% level  43.20 40.80 
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Discussion and Conclusion 
Flowering of kenaf plants 
The d a t a p resen ted in Table 1 indicates clearly t h a t t h r o u g h two succes-
sive years of e x p e r i m e n t a t i o n in Egyp t , kenaf p lan ts of t h e var ie ty Giza 3 
whether p l an ted as ear ly as mid March or as la te as t h e end of May s t a r t e d 
to f lower a t a lmost t h e same t ime. 
Al though the di f ference between the ea r ly and la te p lan t ings were a lmos t 
2.5 mon ths in 1959, a n d 2 mon ths in 1960, t h e beg inn ing of f lowering was 
delayed only 18 and 23 days respect ively. 
I t migh t be suggested in this respect t h a t in i t ia t ion of flowering in kena f 
is affected b y t h e day l e n g t h much more t h a n by t h e d a t e of sowing. This 
resul t is similar t o those ob ta ined by C R A N E et al. (1946) who found t h a t 
t h e kenaf p l an t would no t f lower in Cuba un t i l t h e length of t h e daily i l lumina-
t ion was shor tened to app rox ima te ly 12.5 hours or less regardless of the d a t e 
of sowing. 
Kenaf plant characters 
Ear ly sowing on March 12 and April 1 outyie lded t h e la ter dates of sow-
ing in bo th green weight and yield of f ibers . 
The increase in green weight of early sown kenaf over t h a t p lanted l a t e 
in the end of May 31 a m o u n t e d to almost 20 tons per acre . This extra a m o u n t 
of green weight resul ted in an increase of 1.25 tons of d r y fibers per acre . 
This means t h a t l a t e sowings resul ted in a loss of 5 3 % in the green 
weight of t h e p l an t s and 5 6 % in the weight of dry f ibers . 
In 1960 the re was a d rop in yield of March 12 p lan t ing . Yet , April 1 sow-
ing gave the highest yield. H e a v y rains d a m a g e d t h e s t a n d of March 12 in 
t h e early t r e a t m e n t and no resowing could be done to ensure accurate resu l t s 
unde r normal condi t ions. T h u s April 1 sowing exceeded all other t r e a t m e n t s 
in bo th green and f iber yields. The reduc t ion in yield of t h e late sowing of 
May 11 reached 3 9 % in t h e green yield and 4 7 % in t h e f i b e r yield. 
I t was obvious t h a t p l an t s under ea r ly sowings p roduced the he ighes t 
green and d ry f ibe r yields. T h a t might be due to the gain in b o t h plant he igh t 
and s tem d iamete r owing t o t h e ext ra l eng th of the vege t a t i ve growth pe r iod 
which preceded f lowering. F o r example in 1959 March 12 a n d April 1st p l a n t s 
were about 400 cm tall whereas May 31st p l an t s reached a height of a b o u t 
334 cm In 1960 the p lan t s of April 1st were 375 cm ta l l whereas p l a n t s 
of May 11 were only 370 cm The s tem d i a m e t e r was 18.0 m m and 14.7 m m 
for these two da tes respect ively . 
I t is also clear f r o m t h e da t a in Table 4 t h a t t h e seed yield was h igher 
unde r early sowings. This migh t be due t o t h e fac t t h a t p lan t s sown ea r ly 
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in t h e spr ing had b e t t e r chances t o achieve more vigorous g rowth before 
f lower ing . This encourages f lowers a n d capsules t o set much more since the 
a m o u n t s of early f o r m e d and reserved food should be ample . 
P l a n t s sown l a t e r in the season gave low yields of seeds due t o t h e fac t 
t h a t t h e p lan ts had a shor te r period t o produce sa t i s f ac to ry vege ta t ive growth 
before t h e y s tar t s e t t i ng seeds. Seed product ion requ i res a sa t i s fac to ry vege-
t a t i ve g rowth and b r a n c h i n g prior t o t h e beginning of f lowering; th i s is accom-
plished b y plant ing as ear ly as possible in the season. 
I t m a y be concluded t h a t in U . A . R . the m o n t h of March and ear ly April 
p roved t o be the bes t sowing t ime fo r kenaf. 
Th i s is nearly s imilar to the a forement ioned resul t s b y G U A N C O ( 1 9 5 3 )  
and D E LA CRUZ ( 1 9 5 4 ) in Los Banos . 
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EXAMINATION OF SECRETORY CAVITIES AND THEIR 
EXCRETION IN THE PERICARP OF THE CORNEL 
(CORNUS MAS L.) 
B y 
G. JUHÁSZ, В . DÁNOS 
DEPARTMENT OF APPLIED BOTANY AND HISTOGENESIS OF THE L. EÖTVÖS UNIVERSITY, BU DAPEST 
I n the course of h is togenet ica l inves t iga t ions c o n d u c t e d in c o n n e c t i o n with 
t h e d e v e l o p m e n t of inf lorescence a n d f l o w e r (JUHÁSZ 1964) in the inner l ign i f ied layer 
of t h e f r u i t of Cornus mas) (in the p e r i c a r p of carpe l la ry or ig in) mos t ly i sod iamet r i ca l 
s e c r e t o r y cavit ies deve lop ing lys igenical ly h a v e been d e m o n s t r a t e d . I n t h e s e b y the 
t i m e of m a t u r a t i o n l e m o n or orange ye l low, possibly w ine - r ed solid and h y a l i n e shining 
f i l l ings appear in t h e s e and are, in c o n t r a s t to the so-cal led t r u e resins r e a d i l y soluble 
in w a t e r and a e t h a n o l ; f r o m their s o l u t i o n gallic acid f r e e a n d in ester b o n d , digallic 
ac id in t races a n d chlorogenic acid h a v e been ident i f ied so fa r . 
In t roduct ion 
T h e species involved Cornus mas is a shrub reach ing a height of 2 —5 m. 
I t is f o u n d bo th in mixed forests and shrubberies , a Cent ra l E u r o p e a n species 
of Medi t e r ranean cha rac t e r (Soó — JÁVORKA 1 9 5 1 ) . I t is easy t o recognize 
because i t is f lowering before fol ia t ion in March a n d i ts br ight -ye l low t iny 
flowers lend an agreeable dash of colour t o the early spr ing forest . W h e n flower-
ing is comple ted , f rom t h e inferior pist i l of the flowers a f leshy drupe develops — 
Fig. 1 — (Soó 1963) which ra ther p r o t r a c t e d l y — also depending on exposi t ion 
— r ipens b y Augus t—September . I t is of red colour, e longated oval or cylindri-
cal, 1 —1.5 cm long. On t h e basis of i t s diversified t y p e s several f o r m s of the 
species could be s epa ra t ed (PRISZTER 1 9 6 2 ) . 
The external f l e shy substance of th i s f rui t is s avoury , a romat ic a n d thus 
in some regions uti l ized for prepar ing j a m , syrup and f ru i t wine (HEGI 1926;  
Soó—JÁVORKA 1951) while the in t e rna l sclereid cell l aye r (putamen) contain-
ing 1 , 3, 4, 5 seeds was sometimes ut i l ized as coffee s u b s t i t u t e ( G R I E B E L 1 9 1 7 ) .  
I t s seeds of rich f a t t y oil content were used in food supp ly and soap making 
( H E G I 1 9 2 6 ) . 
Whi le for the sys temat ic , ecological and morphological condi t ions of 
Cornus m a s we can re ly on m a n y sources (HARMS 1 8 9 8 ; W A N G E R I N 1 9 1 0 ;  
HEGI 1 9 2 6 ; S o ó — J Á V O R K A 1 9 5 1 ; PRISZTER 1 9 6 2 ; K R Ü S S M A N N 1 9 6 0 ; D E B R E -
CZY-RIBLY 1 9 6 2 ; Soó 1 9 6 3 ; SÁRKÁNY — SZALAI 1 9 6 4 , e tc .) in the genera l histo-
logical sense lesser avai lable mater ia l is found (SERTORIUS 1 8 9 3 , SOLEREDER 
1 8 9 9 , H O R N E 1 9 1 4 ; GREGUSS 1 9 4 5 ; M E T C A L F E - C H A L K 1 9 5 0 , JUHÁSZ 1 9 6 4 ) 
9* Acta Agronomica Academiae Scientiarum Hungaricae 15, 19Ó6 
3 5 0 G. JUHÁSZ, В. DÁNOS 
a n d almost n o t h i n g for the h is to logy of f lower a n d f ru i t and/or the i r develop-
m e n t a l condit ions. Among works we may refer t o t h e s tudy of G R I E B E L ( 1 9 1 7 )  
w h o examined t h e f leshy subs t ance of the pe r i ca rp and to t h e work of WIL-
K I N S O N ( 1 9 4 4 ) en t i t l ed " F l o r a l a n a t o m y of some species of Cornus" . In t h i s 
l a t t e r though s t ress is laid on f lower organiza t ion , more pa r t i cu la r ly to t h e 
ques t ion of the infer ior ovary, also anatomical descr ip t ion of t h e f lower of some 
species , i.e. t h a t of Cornus mas is dea l t with. 
Phy tochemica l inves t iga t ions conducted wi th in the f a m i l y Cornaceae 
h a v e led up to t h e p resen t to severa l interest ing s t a t e m e n t s ; w i t h these, how-
F i g . 1. S h o o t p o r t i o n w i t h f r u i t o f Cornus mas 
ever , for the mos t p a r t only t h e mate r ia l of knowledge concerning foliar leaves 
a n d flowers increased. The s t u d y of B A T E — S M I T H ( 1 9 6 2 ) on leaf phenols should 
he par t icular ly s t ressed in which ellagic acid, querce t in and k ä m p h e r o l were 
demons t r a t ed in Cornus mas, whi le H E G N A U E R ( 1 9 6 4 ) in his i m p o r t a n t chemo-
taxonomica l work refers to t h e f ac t t ha t f r o m t h e flowers of t h e species in 
ques t ion rut in a n d gallic acid could be ident i f ied . He also draws t h e a t t en t ion 
t o the fact t h a t in foliar leaves and cortex a l u m i n i u m accumula t ion a t t a ins 
a r emarkab ly h igh value . S W A I N ( 1 9 6 2 ) refers expl ic i t ly for t h e f r u i t of Cornus 
t o t h e presence of ellagic acid a n d flavonols. Also the s t a t e m e n t of D E L A -
V E A U — P A R I S ( 1 9 6 1 ) should be ment ioned who d e m o n s t r a t e d ve rbena l in f r o m 
f lower , leaves a n d cor tex . 
As appears f r o m what has been said above , in connect ion wi th f lowers 
a n d f ru i t developing t hen ripe of Cornus mas we dispose only of scanty d a t a 
a n d thus the in i t i a t ive is ju s t i f i ed t h a t the sys temat ica l and detai led histo-
logical , histo- a n d phy tochemica l s t udy of Cornus mas should o b t a i n a special 
we igh t . 
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Material a n d Method 
Mater ia l of invest igat ion was collected in 1963 — 64 f rom the cornel s tand of t h e Botanic-
al Garden of t he L. Eötvös Un ive r s i ty and f r o m t h e B u d a mounta ins , more exactly f r o m Farkas -
völgy in B u d a , in a s tand of sou thern exposi t ion of a mixed fo res t , weekly and/or in 10 day 
intervals . I n 1965 supp lemen ta ry sampling was carr ied out dur ing t h e whole vege t a t i on period 
and in the win te r period of do rmancy . Thus fo r invest igat ions inf lorescence of b u d - s t a t e or 
f lower p r imord ia , developed inflorescence a n d f lower and subsequen t ly f ru i t of v a r i o u s devel-
opmenta l s tage and ripe f r u i t were available. 
P a r t of the material collected was f i x e d in Bouin and a f t e r embedding in p a r a f f i n 
microtome serial sections were produced. S t a in ing of the p r epa ra t i ons was car r ied ou t in 
Ehr l ich 's haematox i l in (SÁRKÁNY — SZALAI 1964). 
A n o t h e r port ion of t h e samples was e l abo ra t ed in living condi t ion , the evo lu t iona ry -
morphological s tages having been f ixed with s tereomicroscope of t h e Cytoplast type . O n m a n u a l 
sections we endeavoured to demons t r a t e wi th his tochemical reac t ions various me tabo l i c prod-
ucts and the i r localization, progress of the l igni f ica t ion of the p u t a m e n of the f r u i t e t c . 
Fo r chemical inves t igat ion a plant ma te r i a l in various deve lopmenta l s tages w a s dried 
a t 60 °C, f r o m the ripe f r u i t also s tereomicroscopic preparat ion was carried ou t in o rder to 
iden t i fy t h e solid excretion mate r i a l d e m o n s t r a t e d in these examina t ions . 
Our phytochemica l work was most ly d i rec ted to establish t he physico-chemical con-
s tan t s of t h e excret ion refer red to and to the ident i f ica t ion of i t s components . In t h e s e activ-
ities we employed a micro Op.-determining e q u i p m e n t system Kof le r (KOFLER 1954) a n d thin-
layer ch romatograph ic m e t h o d respectively (STAHL 1962). 
Results a n d Discussion 
Inf lorescence or f lower organizat ion of Cornus mas sets on v e r y early, 
end of May . By the end of June or ea r ly in Ju ly t h e individual p a r t s of the 
f lowers, t h e per ian th- , s tamen- and gynoeceum p r imo rd i a can a l r e a d y be 
d e m o n s t r a t e d . In Augus t t h e flowers enclosed in t h e inflorescence b u d are 
f u r t h e r d i f fe ren t ia t ing and become well delimited; these unfold a f t e r the 
do rmancy period of win te r and af ter f u r t h e r growth in t h e spring of n e x t year . 
E x a m i n i n g histologically the p r imord i a of the gynoeceum of a b u d in this 
deve lopmenta l stage t h e f u t u r e 2 seed cavit ies become visible in t h e medial 
plain of t h e pisti l ; t he t issue layer a r o u n d i t , however, is still homogeneous 
and bui l t u p of cells wi th large nuclei (Fig. 2). Not m u c h later b u t st i l l prior 
to defol ia t ion in the cells beside t h e 2 enlarged seed cavit ies filled o u t with 
ovules d i f fe rent ia t ion occurs. This begins wi th some en la rgements of i nd iv idua l 
pairs of cells while the i r nuclei w i t h d r a w to the cell wal l (Fig. 3). Nuc l eus and 
wall become subsequen t ly th inner (Fig. 4) and lysis ensues which is sp read ing 
gradual ly t o t h e a d j a c e n t cells (Fig. 5). T h u s lysigenically somewhat e longa ted 
or isodia — metrical secre tory cavit ies develop (Figs. 6, 7), not of t h e duct 
or duc t sy s t em type b u t in the form of separa te cavit ies (Fig. 8). 
D u r i n g flowering and subsequen t ly t h e secretory cavit ies re fer red t o still 
increase b y t h e merger of f u r t he r cells (Figs. 9, 10, 11) a n d even new lysigenic 
in i t ia t ion is experienced. I n the su r round ing cells g rea t ly f l a t t ened a n d p i t t ed 
(Fig. 12) an intensive l ignif icat ion sets on in about 3 mon ths f r o m f lower ing 
which can be demons t r a t ed f i rs t of all in t h e vicinity of the seed c a v i t y and 
proceeds in t h e direction of the surface. I n the f rui t developing f i rs t g reen then 
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Fig. 2. Gynoeceum pr imordia w i t h t h e two seed cav i t ies , in cross sect ion (6.3 X MF pro jec -
t ive oc., 20 X a c h r o m a t obj . ) 
Fig. 3. Beginning of the in i t i a t ion of the exc re t ion cavity, in cross section 
Vi = Initial pair of cells of the exc re t ion cavity (6.3 X M F project ive oc., 40 X achroinat ob j . ) 
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Fig. 5. Par t ic ipat ion of cell groups in t h e formation of sec re to ry cavities, in cross section. 
SCs = cell g roup (6.3 X M F projective oc., 40 X achromat ob j . ) 
3 5 4 G. J U H Á S Z , В. DÁNOS 
Fig. 6. Cross section of b u d with secretory cavities, developed around the 2 seed cavities 
V = secretory cavit ies ( 4 x M F projec t ive oc., 8 x achromat ob j . ) 
Fig. 7. Longi tud ina l sect ion of bud w i t h secre tory cavities developed a r o u n d M v 2 seed 
cav i t i e s 
( 4 x M F project ive oc. , 8 x ach roma t obj . ) 
discolouring the th icken ing coupled w i t h l ignification is deepening i n t o canals 
(Fig. 13) which results in the f o r m a t i o n of the d rupe . Meantimes t h e excretion 
subs tance of the large cavit ies is sol idif ied and can b e prepared f r o m r ipe fruit 
(Figs. 14, 15). 
The solid and hya l ine shining, l igh te r or da rker yellow, poss ibly wine-red 
excret ions are va ry ing as to their s h a p e , generally ref lect ing t h e f o r m of the 
secre tory cavit ies: t h e y are rounded off or fonnel shaped , having n o definite 
mel t ing po in t ; their so f ten ing point a t which they su f f e r a change of shape and 
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Fig. 8. Older b u d - c r o s s sect ion w i t h con t inua l ly g r o w i n g sec re to ry cav i t i e s 
(4 X M F p r o j e c t i v e oc., 8 x a c h r o m a t ob j . ) 
Fig. 9. S e c r e t o r y cavi t ies d u r i n g t h e process of lysis , l ong i tud ina l sec t ion 
(6.3 X M F p r o j e c t i v e oc. , 4 x a c h r o m a t ob j . ) 
colour is a t 270 — 275 °C. When ra is ing the t e m p e r a t u r e they are v a u l t i n g like 
sugar a n d carbonizing. Their specif ic weight is s o m e w h a t below 1. As to their 
so lubi l i ty — in c o n t r a s t to the t r u e resins (TSCHIRCH 1906, H A L M A I 1963) — 
t h e y dissolve to 95 — 96 per cent b o t h in water and ae thanol . T h e remaining 
4—5 pe r cent is emuls ion like; it can be considered as rubber or resin p roduc t . 
— T h e i r aqueous solut ion is of mi ld ly acid r eac t ion ; p H is 5.5 — 6. I n such 
solut ion, on the e f fec t of reagent ferr ichloride a violet-blackish coloura t ion or 
p rec ip i t a t ion arises a t once. — A t t h e sof tening po in t referred to also micro-
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Fig. 11. Cross sect ion of half r ipe f r u i t wi th secre tory cavit ies of g rea t l umen 
(6.3 X M F pro jec t ive oc., 8 x a c h r o m a t obj . ) 
sub l ima te can be ob ta ined . Tiny a n d longer needle-crystals segregate t h e micro-
mel t ing point of which has been f o u n d to be a b o u t 230 240 °C. 
I n the following we in i t ia ted chemical iden t i f i ca t ion of the pu re ly separat-
ed resin-like subs tance and of t h e microsubl imate ; f i r s t of all we examined for 
pheno l - type compounds and the i r der ivat ives . He re several t r e a t m e n t s were 
app l ied . The f i r s t por t ion of excre t ion had been solved in m e t h a n o l (I), 
a n o t h e r identical q u a n t i t y in w a t e r and hydro lysed — acidified w i th reagent 
hydrochlor ic acid — for 1/2 hour . Af te r distilling t h e hydro lysa te on water 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
EXAMINATION OF SECRETORY CAVITIES OF T H E CORNEL 3 5 7 
Fig. 12. Cross sect ion of port ion of per icarp . W i t h p i t t e d cells of wall th ickness 
(6.3 X MF projec t ive oc., 20 X a c h r o m a t obj . ) 
Fig. 13. Cross section of f r u i t . With cell g roups of tannic acid con ten t and sclereid substance 
(6.3 X MF pro jec t ive oc., 8 x a c h r o m a t obj . ) 
b a t h t h e rest was dissolved also in me thano l (II) . As a th i rd sample t h e micro-
sub l ima te came again in to me thano l solution ( I I I ) . 
To determine t h e spec t rum of t h e samples p roduced the th in- layer chroma-
tograph ic method was applied. Layers were produced wi th the 3 : 7 r a t i o suspen-
sion wi th water of Kieselgel-G (Merck) and then ac t i va t ed for 1 hour a t 110 °C 
in an exsiccator. The appl icat ion of t h e mater ia l was carried out a t a distance 
of 1.5 c m f rom t h e lower edge of t h e plates so t h a t for the single samples 
re fe r red to 100 mic rogram came on t h e plates. 
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Fig. 15. P r e p a r e d e x c r e t i o n s . 1 6 X 
Among seve ra l running s y s t e m s suggested for the separa t ion of groups 
of compounds of t h e phenol type t h e method of S T A H L ( 1 9 6 1 ) p roved to be most 
su i t ab l e . According t o this method m o s t perfect ly del imited spots were obta ined 
w i t h a 50 : 40 : 10 r a t i o mixture of ch lo ro fo rm—aethy lace ta t e—formic acid. 
A f t e r running to 12 c m front h e i g h t the plates were dried up and reac ted with 
a 5 p e r cent so lu t ion of phosphorus molybdic acid prepared wi th methanol . 
P h e n o l der ivat ives appeared as greyish-black spo t s while t h e basis was lef t 
l igh t -grey . In a m m o n i a steam s p a c e on the o t h e r hand the bas ic colour of 
t h e plates t u r n e d i n t o white a g a i n while t h a t of the spots deepened unt i l 
b lacken ing . 
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On Fig. 16 a c h r o m a t o g r a m p roduced with t h e above me thod is seen. 
F r o m th i s it appears t h a t in the excre t ion mater ia l examined b o t h in free 
condi t ion (I) and in es ter bond (II) — par t icu la r ly in t h e la t ter — gallic acid 
Front 
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Fig. 16. L a y e r c h r o m a t o g r a m of var ious pheno l de r iva t ives a n d of t h e tes t s a m p l e s ( I , I I , 
I I I ) 1. Cateehine , 2. F lorogluc ine , 3. Pyrogal lo l , 4. Gallic acid ( g r a t e d ) , digallic acid (po in ted) , 
5. Benzoic acid, 6. C innamic ac id , 7. Chlorogenic acid (lined), 8. Fe ru l i c acid, 9. Coffe ic acid 
can be ident i f ied to a s igni f icant ex t en t and even the s p o t of the needle crystals 
of t h e microsubl imate ( I I I ) falls in t h e direct ion of gallic acid. Besides a spot 
was ob ta ined also in t h e c h r o m a t o g r a m of sample I a t t h e place charac ter i s t ic 
of digallic acid while in t h e samples I a n d I I posi t ive react ion was observed 
also on chlorogenic acid. 
Conclusions 
Compar ing t h e above results wi th t h e da ta of l i t e r a tu re discussed it can 
be es tabl ished t h a t our invest igat ion series related t o t h e histogenesis of the 
secretory cavities developed in the pe r i ca rp and our in i t ia t ive to i d e n t i f y the 
solid excret ion p repa red out of these cavit ies have led to new in fo rmat ions 
concerning the species in quest ion. — These s t a t e m e n t s may pe rhaps deserve 
a t t e n t i o n in the light t h a t these lysigenic secretory cavi t ies and the i r content 
subs tances — in our opinion — do no t come into be ing as a result of a patho-
logical process as found in numerous woody plants pa r t i cu l a r ly those supply ing 
rubber- res ins ( K I S S E R 1 9 5 8 , H A L M A I 1 9 6 3 ) bu t t h e y develop para l le l with 
the organizat ion of t h e per icarp and the i r role may p re sumab ly be connected 
wi th germinat ion . 
We in tend to con t inue our work in order t o disclose the re la t ionship 
be tween t h e lysis of cells and the chemical composi t ion of excret ion cont inu-
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o u s l y restored as well as to r eco rd changes ar is ing during ge rmina t ion . For th i s 
p u r p o s e it seems v e r y impor t an t t o discover va r ious fine s t r u c t u r e examina t ion 
m e t h o d s and to e x t e n d the w o r k in this d i rec t ion . 
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CONTRIBUTIONS TO THE GREEN MANURING OF RICE 
B y 
I . SIMON 
RESEARCH INSTITUTE OF IRRIGATION AND RICE PRODUCTION, SZARVAS 
Dur ing t h r e e y e a r s (1958 —1960) i nves t i ga t i ons were c o n d u c t e d on a l ime-
de f i c i en t alkali (Sz ik ) soil conce rn ing green m a n u r i n g of r ice w i t h m i x t u r e s of h a i r y 
v e t c h a n d rye or b a r l e y r e spec t ive ly fo r va r ious r ice va r i e t i e s . 
According t o e x p e r i m e n t a l r e su l t s green m a n u r i n g has caused a n increase of 
r ice yields b y 16 p e r cen t . Still , t h e m e t h o d u n d e r H u n g a r i a n cond i t ions c a n n o t be 
r e c o m m e n d e d f o r u n i v e r s a l i n t r o d u c t i o n because i t does n o t seem economic . I t is a b e t t e r 
so lu t ion to u t i l ize g r e e n mass fo r f e e d i n g because t h e r ice c rop inc reas ing e f fec t of t h e 
s t u b b l e and r o o t r e s t s of t he g r een m a n u r e p l a n t is also as h igh as 11 pe r c en t a n d 
bes ides , the f a r m o b t a i n s va luab le green fodde r . 
In t roduct ion 
Rice growing soils of H u n g a r y are generally poor in organic m a t t e r . I n 
most places stock keep ing is insuff ic ient and t h e small a m o u n t of f a r m y a r d 
m a n u r e is given p r e f e r ab ly to row crops. Al though wi th t h e in t roduc t ion of 
crop r o t a t i o n the p r o d u c t i v i t y of soil will improve , h igher yields will be only 
ob ta ined with b e t t e r organic m a t t e r and ni t rogen supply of the rice f ields . 
T o sat isfy the s ignif icant n i t rogen requ i rements of rice — main ly u n d e r 
t h e t rop ics — green manures of legumes have been used for a long t ime 
( D E S A I —SESHAGIRORAO 1 9 5 7 , STAKER 1 9 5 8 ) . Recen t ly green manur ing is more 
and more spreading also under t h e t empera t e zone (WILLIAMS et al. 1 9 5 7 ) . 
Selection and w a y of growing of green m a n u r e crop depends general ly 
on t h e cl imate and given soil condi t ions. In t h e t ropics soybean, b r o a d b e a n 
and d i f fe ren t var ie t ies of Crotalaria are used. These are sown in most cases 
on t h e mois t s tubble of t h e rice and a f t e r p loughing in t h e green manure crop, 
rice is p l an t ed out aga in on the area. I n the USSR winter pea and ve tch variet ies 
are g rown b y preference for these purposes , most ly in crop ro ta t ions wi th ve ry 
high par t ic ipa t ion of r ice. In t h e fal low course of t h e crop ro ta t ion — a f t e r 
rice — a forage crop a n d subsequen t ly a green m a n u r e p l an t is sown as a second 
crop a n d ploughed in t h e nex t spr ing under t h e rice. 
As a result of t h i s me thod excess yields of 30 t o 40 per cent are r epor t ed 
(CHURIKOV 1 9 4 8 , N A T A L I N 1 9 4 6 ) . I n R u m a n i a var ie t ies of ve tch as well as soy 
bean a n d lupins are successfully employed ( L U C A — Y A S I L E S C U 1 9 5 9 ) . 
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In H u n g a r y where rice was grown in monocul tu re , t h e idea of green 
manur ing of rice could not even arise. Subsequen t ly t o rice such win te r plough-
l a n d is seldom obta ined in which t h e green m a n u r e crop can be sown and gets 
so strong un t i l t h e winter t h a t i t could supp ly a great green mass b y t h e spring. 
I f the green m a n u r e is grown as a main crop t hen one yea r ' s rice yield is lost 
which is no t compensa ted b y some weed killing effect of one yea r ' s d ry culti-
v a t i o n . Considering t h a t in t h e near f u t u r e t h e m a j o r p a r t of t h e rice crop in 
H u n g a r y will b e grown in crop ro ta t ion and so it would be possible t o use green 
manur ing , we t h o u g h t it desirable t o s t u d y t h e problem. 
Exper imenta l Procedure 
E x p e r i m e n t s were carried o u t a t the Kopáncs s ta t ion of the Resea rch In s t i t u t e for 
I r r iga t ion and Rice Produc t ion in Szarvas , in the years 1958, 1959 and 1960. 
The main character is t ics of soil of the tr ial g rounds are the following: 
p H in wa t e r ( 0 - 2 0 cm) 8.06 
T o t a l sal t content % 0.08 
C a C 0 3 % in t races 
H u m u s content % 2.42 
To ta l n i t rogen % 0.15 
S t icky po in t according t o A r a n y 43 
Da ta of t e m p e r a t u r e and sunshine dur ing t he vege ta t ion period of t he three years 
a r e presented in T a b l e 1. In the expe r imen t s such course of crop ro t a t ion was t a k e n as a basis 
i n which the rice was preceded b y a cereal a n d t h u s the green m a n u r e crop could be sown in 
Sep tember wi th ce r t a in ty . The green m a n u r e crop was ha i ry ve tch wi th rye in 1958 and a 
m i x t u r e of ha i ry v e t c h and bar ley in 1959 and 1960. As soon as soil was cleared of the cereal, 
s t ubb le s t r ipping a n d then a u t u m n ploughing was conduc ted and sowing carr ied ou t in a well 
p r epa red seed b e d between 15 a n d 20 Sep tember a t the dis tance of drills usua l fo r cereals. 
T h e propor t ion of ve tch and cereal seeds was 2 : 1 . 
Unti l t h e onse t of winter t he s t a n d proper ly s t r eng thened and by t he beginning of May 
t h e vetch was be fo re f lowering while the cereal direct ly before the emergence of the ears. 
Green yield was 200 — 260 q/ha a n d the roots of t he ve tch ve ry r ich in n i t rogen collecting 
tubercles . 
On one half of the field sown wi th green m a n u r e crop the crop s t a n d was rolled and 
p loughed in while t h e other half c u t to high s tubble and the green mass fed up . 
The rice exper imen t s were es tabl ished wi th t he randomized block m e t h o d with four 
repl icat ions on 100 sq. m. plots. Sowing was carried out wi th a 5.2 mil l ion/ha germ number 
a t a distance of 12 a n d 24 cm be tween the drills f r o m 15 to 20 May. I n 1958 t he variet ies 
Dunghan Shali a n d Precoce Allorio while in 1959 a n d 1960 Dunghan Shali a n d Uz-Rosz 17 were 
sown. During t h e vegeta t ion per iod the usual wa te r cover and care of p l a n t s was employed. 
During t he vegeta t ion period t he deve lopment of rice was followed w i t h a t t en t ion and 
y ie ld factors as well as grain yield examined . D a t a are summar ized in Tables 2, 3, 4 and 5. 
Resul ts and Discussion 
F rom t h e da t a on t e m p e r a t u r e and sunl ight presented in Table 1 i t 
appears t h a t dur ing the vege ta t ion period of the exper imenta l years the t em-
pe ra tu r e m e a n s were, near ly in every year , unde r the 50-year average . As t o 
t h e number of sunli t hours t h e year 1958 was most f avourab le and 1960 most 
un favourab le . 
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Table 1 
Mean monthly temperature and number of sunlit hours during the vegetation period 
(1958—1960) 
Year May J u n e J u l y August Sep t Average 
Tempera tu re °C 
1958 19.0 17.0 20.8 21.7 16.3 19.0 
1959 15.2 18.6 21.8 20.5 15.0 18.2 
1960 14.9 19.2 19.3 20.2 15.0 17.7 
50-year average 
(1901 — 1950) 17.2 20.4 22.7 21.7 17.7 19.9 
Deviation f rom the average 
1958 + 1.8 - 3 . 4 — 1.9 + - — 1.4 —0.9 
1959 - 2 . 0 — 1.8 - 0 . 9 — 1.2 — 2.7 — 1.7 
1960 — 2.3 — 1.2 — 3.4 — 1.5 — 2.7 - 2 . 2 
Sunli t hours 
1958 308.8 240.0 353.9 313.7 233.7 1450.1 
1959 259.0 274.8 278.4 275.6 224.2 1312.0 
1960 174.7 265.0 197.7 293.9 156.1 1087.4 
50-year average 
(1901-1950) 249.0 266.0 304.0 285.0 202.0 1306.0 
Deviation f rom the average 
1958 +59 .8 — 26.0 + 4 9 . 9 +28 .7 + 31.7 + 144.1 
1959 + 10.0 + 8 . 8 — 25.6 - 9 . 4 + 22.2 + 6.0 
1960 — 74.3 — 1.0 — 106.3 + 8.9 — 45.9 — 218.6 
F r o m the per iods of the phenophases of r ice varieties (Table 2) per y e a r 
and t r e a t m e n t t h e conclusion can be drawn t h a t in the phases of tillering a n d 
panicle emergence — flowering u n d e r the i m p a c t of t r e a t m e n t s only a dif fer-
ence of a few days arises while in t h e date of r ipen ing the d i f fe rence is m u c h 
more i m p o r t a n t , 5 17 days. This difference subsequen t ly t o t h e ploughing 
in of the green m a n u r e crop ( t r e a t m e n t No. 2) d raws the a t t e n t i o n to l a t e r 
r ipening t h e resul t of which is a prolongat ion of t h e ha rves t ing work and in 
most cases an increase of losses connected w i th harves t ing. A f t e r the green 
manure s tubble t h e difference in m a t u r a t i o n of t h e rice var ie t ies amounts b u t 
t o a few days which f r o m the v iewpoin t of h a r v e s t i n g is of no impor tance . 
According to t h e average d a t a of yield f a c t o r s (Table 3) an i m p o r t a n t 
increase as against t h e control was obtained in panic le number pe r sq. m. b o t h 
a f t e r the green m a n u r e ploughed in and the green manure s t u b b l e . T r e a t m e n t s 
2 and 3 also increased the n u m b e r of grains in panicles bu t t h i s increase w a s 
accompanied b y an increased per cent of s ter i l i ty . Thus the s te r i l i ty of panicles 
Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
364 I . S I M O N 
Tab le 2 


















I. 29.6 29.6 19.6 18.6 25.6 27.6 
1. Control I I . 3.8 7.8 1.8 2.8 7,8 10.8 
I I I . 4.9 4.9 20.9 20.9 18.9 18.9 
I. 25.6 27.6 19.6 17.6 23.6 25.6 
2. Green m a n u r e crop p loughed in I I . 29.7 4.8 5.8 9.8 6.8 9.8 
I I I . 17.9 21.9 25.9 29.9 26.9 25.9 
Stubble of green manure crop 
I. 29.6 29.6 20.6 17.6 23.6 25.6 
3. 
I I . 4.8 5.8 3.8 3.8 6.8 8.8 
p loughed in 
I I I . 6.9 11.9 22.9 21.9 20.9 19.9 
I . Til lering 
I I . Panic le-appearance-f lower ing 
I I I . Ripening 
Tab le 3 
Yield factors of rice varieties in the mean of experimental years 















Dunghan Shali 172 58 3 5 30.5 
1. Control Precoce Allorio 167 71 5 6 31.1 
Uz-Rosz 17 159 86 5 5 28.1 
Dunghan Shali 196 62 9 13 29.8 
2. Green m a n u r e crop p loughed Precoce Allorio 178 79 8 9 30.0 
in Uz-Rosz 17 174 92 11 11 28.4 
3. Stubble of green manure 
Dunghan Shali 188 66 7 9 30.7 
Precoce Allorio 182 81 6 7 31.2 
crop p loughed in 
Uz-Rosz 17 177 96 7 6 28.5 
amounted t o 9—13 per c e n t after p lough ing in green manure , 6 — 9 a f t e r green 
manure s t u b b l e and 5 — 6 per cent in con t ro l . As to t h e thousand g ra in weight 
the di f ference arising as an effect of t r e a t m e n t s is prac t ica l ly not s igni f icant . 
W h e n evaluat ing gra in yield in 1959 the yield of the va r ie ty Dunghan 
Shali h a d t o be left out of considerat ion as considerable damage b y Piricularia 
arose in t h i s var ie ty . Inc idence was h igh ly enhanced b y the p lough ing in of 
green m a n u r e . 
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On t h e basis of the y ie ld (Table 4) i t can be establ ished t h a t both p lough-
ing in of green manure a n d green m a n u r e s tubble r e su l t ed in a s igni f icant 
surplus yie ld . The ploughing in of green m a n u r e increased yield by 12 —19 pe r 
cent while green manure s tubb le by 9—13 per cent. This surplus yield arose 
mainly f r o m t h e excess n u m b e r of panicles per uni t area (Table 3). 
No s ignif icant d i f ference in yield appea red be tween t h e row-width of 
12 and 24 cm. 
When eva lua t ing t h e t h r e e t r e a t m e n t s examined (Table 5) f rom t h e c rop 
yield of yea r s and variet ies we can es tab l i sh t h a t the p loughing in of green 
manure r e su l t ed in a su rp lus crop yield of 16 per cent while green m a n u r e 
s tubble caused a l l per cen t surplus. In u l t i m a t e analysis t h e yield increas ing 
effect of g reen manure s t u b b l e is only 5 pe r cent less t h a n t h a t of the unde r -
ploughed green manure , b u t the grea t a m o u n t of v a l u a b l e spring green 
fodder a m p l y indemnif ies fo r th is difference. I t seems t h e r e f o r e a be t te r p a y i n g 
proposi t ion ins tead of p loughing- in the fu l l green mass t o feed it up as f o d d e r 
and sow t h e rice in the underp loughed s tubb le . In crop ro ta t ions where rice 
is preceded b y cereals, seeding of a u t u m n fodde r mixture does not cause special 
t rouble and even p lan i f ica t ion of fields can be readily ca r r ied out before sow-
ing. Against t h e ploughing-in of the green mass argues also t h e fact t h a t green 
manure r ende r s the s t and of rice more l u x u r i a n t which in variet ies suscept ib le 
t o Piricularia — such as Dunghan Shali — when o ther predisposing f ac to r s 
appear aggrava te s the d a m a g e . In the green manure s tubb le , on the o ther h a n d , 
no overdevelopment of rice was found. F u r t h e r advan t ages of the m e t h o d are 
t h e increase of the ni t rogen supply of t h e soil in an inexpens ive way and some 
weed killing ef fec t . 
Conclusions 
In t h e Kopáncs s t a t i o n of the Research Ins t i tu te for I r r iga t ion and Rice 
Product ion a t Szarvas, in t h e years 1958, 1959 and 1960 green m a n u r i n g 
exper iments were conduc ted for rice. 
As green manure c rop ha i ry vetch w i th rye and b a r l e y respect ively were 
used, sown in t h e a u t u m n of t h e year preceding the seeding of rice and p loughed 
under the following year in May or ut i l ized as fodder . 
T r e a t m e n t s used were t h e following: 1. control w i t h o u t green m a n u r i n g , 
2. green m a n u r e crop p loughed in and 3. s tubble of green manure p loughed 
under . 
In t h e exper iments t h e rice variet ies Dunghan Shali, Precoce Allorio and 
Uz-Rosz 17 were sown w i t h a row-width of 12 and 24 cm. 
Dur ing the vege ta t ion period of rice t h e dates of t h e phenophases and 
a t r ipening t h e factors of y ie ld and the gra in yield were examined . 
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Table 4 
Grain yield of rice varieties per treatment and year 




1958 1959 I960 





















1. Control  12 29.4 100 25.2 100 27.8 100 31.8 100 29.6 100 
24 30.1 100 24.4 100 26.9 100 32.7 100 29.4 100 
2. Green manure crop ploughed in  12 34.4 117 30.1 119 32.5 116 35.8 112 34.2 115 
24 35.8 118 28.5 117 32.3 119 37.0 113 33.0 112 
3. Stubble of green manure crop ploughed in  12 32.3 110 28.5 113 30.9 111 34.9 109 32.7 110 
24 34.2 113 27.7 113 30.3 112 36.3 111 32.2 109 
L. S. D 5 % between combinations  3.1 2.6 2.3 
Table 5 
Summarized crop yield of treatments from the average of varieties and years 





l . 28.73 100 
2. Green manure ploughed in . . . . 33.36 116 
3. Green manure s tubble  32.00 i n 
L. S. D. 1% 0.49 
5 % 0.67 
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On t h e basis of da ta i t has been es tabl ished t h a t the p loughing- in of 
green manure r e t a r d e d r ipening, increased t h e n u m b e r of panicles per sq. m . 
a n d t h e n u m b e r of grains in the panicles b u t a t t h e same t ime reduced fert i l iza-
t ion . Af te r t h e green manure s tubb le the in ju r ious effects are of minor impor-
t a n c e (Tables 2, 3). 
Average crop yields changed b y years and variet ies b u t b o t h t h e plough-
ing-in of green m a n u r e and green manure s tubb le caused a s igni f icant excess 
yield (Table 4). I n the average of years and var ie t ies the ploughing-in of green 
m a n u r e caused 16 per cent surp lus yield, green manure s tubble 11 per cent 
as compared w i th t h e control . Since a f t e r t h e green manure s tubb le r ipening 
of rice is not r e t a r d e d and a grea t a m o u n t of spr ing green fodde r is ob ta ined , 
i t is economical ly more eff ic ient t o utilize t h e green mass as fodder ins tead 
of ploughing-in t h e green m a n u r e . 
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CALLUS-HISTOLOGICAL EXAMINATIONS ON T H E 
CUTTINGS OF HERBACEOUS AND WOODY HORTICUL-
TURAL PLANTS 
B y 
J . GÖRGÉNYI-MÉSZÁROS 
C O L L E G E O F H O R T I C U L T U R E A N D V I T I C U L T U R E , D E P A R T M E N T O F B O T A N Y , B U D A P E S T 
C o m p a r a t i v e h i s togene t i ca l i n v e s t i g a t i o n s have been c o n d u c t e d on h e r b a c e o u s 
a n d w o o d y p lan t s p r o p a g a t e d f r o m c u t t i n g s a n d used in h o r t i c u l t u r a l p rac t ice t o e s t a b -
lish w h e t h e r the d e v e l o p m e n t of callus t i s s u e necessari ly p recedes , on t he a r e a of t h e 
w o u n d , t h e f o r m a t i o n of o rgans and t o a n s w e r the ques t i on w h e t h e r o r g a n s c a n b e 
b r o u g h t i n t o being f r o m t h e tissue. M y e x a m i n a t i o n s h a v e s h o w n t h a t d e v e l o p m e n t 
of o r g a n s m a y s ta r t i n d e p e n d e n t l y of t h e f o r m a t i o n of callus t i s sue . This is p a r t i c u l a r l y 
f r e q u e n t i n he rbaceous p l a n t s b u t occu r s a lso in woody p l a n t s . No o r g a n i z a t i o n of 
o r g a n s o r roo t s was o b s e r v e d ei ther in t h e cal lus t issue of he rbaceous or of w o o d y 
p l a n t s . 
In t roduct ion 
The m o s t f r equen t ly used histological notion in hor t icu l tura l p r a c t i c e 
and special l i t e ra ture is callus. In connec t ion with the roo t ing of cu t t i ngs — 
star t ing f r o m t h e erroneous belief t h a t r o o t s originate f r o m t h e callus — grea t 
impor tance is a t t ached t o th is tissue. 
F r o m earlier invest igat ions (GÖRGÉNYI 1960, 1961) conducted on a few 
woody p l a n t s I came to conclusions t h a t contradict in m a n y respects t h e 
opinions widespread in prac t ice . I have observed t h a t organizat ion of roo t s 
f rom shoots t akes its origin not f rom cal lus tissue b u t f r o m the old t i ssues 
of the m o t h e r p lan t and t h a t they can deve lop often pr ior t o callus f o r m a t i o n 
and even in t o t a l absence of the l a t t e r . I n the present work I i n t e n d e d to 
enlarge t h e scope of my earl ier inves t iga t ions and main ly to extend t h e m to 
several he rbaceous and woody plants p r o p a g a t e d in hor t i cu l tu ra l p rac t i ce b y 
cutt ings. B y t h e examina t ion of a greater a m o u n t of ma te r i a l we can get nea r e r 
to the so lu t ion of dubious problems and b y comparisons we can more r ead i ly 
point to conclusions of genera l validity or t o deviations. 
To ra ise this quest ion was also j u s t i f i e d as l i terary d a t a reveal d i f f e r en t 
opinions. W o r k s following r a t h e r physiological exper imenta l line and s u p p o r t e d 
by only f ew anatomical d a t a such as VÖCHTING ( 1 8 7 8 ) , TITTMAN ( 1 8 9 5 ) ,  
SIMON ( 1 9 0 8 ) and B Ü N N I N G ( 1 9 5 3 ) s t a t e t h a t roots or iginat ing f rom shoots 
can d i f fe ren t i a t e also f r o m t h e callus, while communica t ions relying exclusively 
on a n a t o m y (STOLL 1 8 7 4 , GRAEVNITZ 1 9 1 3 ) t a k e the s t a n d t h a t roots or ig ina t -
ing f r o m t h e shoot can be organized only f r o m the old t issues of mother p l a n t . 
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Beside t h e main t h e m e some minor issues also arose in the course of 
work. Since i t has been k n o w n already f r o m older l i te ra ture (STOLL 1873) t h a t 
the re is a d i f fe rence b e t w e e n t h e callus t i s sue deve lopment of woody a n d 
herbaceous p l a n t s , the ques t ion arises how f a r t h i s difference goes and how f a r 
t h e wound c a m b i u m is capab le of act ivi ty in t h e one group and in the o t h e r 
and finally w h a t histological differences can b e observed be tween the ca l lus 
t issue of w o o d y and herbaceous plants . 
Material and Method 
As for e x p e r i m e n t a l m a t e r i a l I have chosen f r o m herbaceous p l a n t s the cu l t iva rs of 
t h e following spec ies : H y b r i d s of Ageratum corymbosum Zucc. , Begona cv . Gloire de Lorraine, 
Coleus blumei B e n t h . , Chrysanthemum indicum L . , Dahlia variabilis (Wil ld . ) Desf., Iresine 
Herbstii Hook . , Salvia splendens Sello, Impatiens sultani Hook. , Lantana camera L., Pelar-
gonium zonale h o r t . , while f r o m w o o d y p lan t s Ribes nigrum L. and rubrum L. , Cydonia oblonga 
Mill., Forsythia suspenso (Thunb . ) Y a h l , Deutzia crenata Sieb et Zucc., Philadelphus coronarius 
L. , Juglans regia L. — the c u t t i n g s of herbaceous o r n a m e n t a l p l a n t s were collected con -
t inuously , as r e q u i r e d b y their d e v e l o p m e n t f rom a p r o p a g a t i o n g r o u n d of the H o r t i c u l t u r a l 
E s t a b l i s h m e n t of B u d a p e s t . W o o d y p l a n t cu t t ings w e r e made ava i l ab l e b y the R e s e a r c h 
I n s t i t u t e of H o r t i c u l t u r e . The m a t e r i a l collected w a s e l a b o r a t e d wi th mic ro techn ica l m e t h o d s 
in use. 
Results and Discussion 
For a s t a r t , the he rbaceous p lants h a v e been inves t iga ted . In t h e 
course of work i t has soon appea red t h a t e v e n the herbaceous species e x a m -
ined do no t b e h a v e u n i f o r m l y in every respec t . They include quite s imple 
and very compl ica ted cases. I shall not deal s epa ra t e ly with t h e species enumer -
a ted but r a t h e r wi th groups of those behav ing similarly. Proceeding f r o m t h e 
simpler cases t o w a r d s more complicated ones a b o u t four g roups can be d i f fe r -
ent ia ted . 
1. The s imples t way of regenerat ion of t h e wound area is the suber iza t ion 
of the non d e s t r u c t e d cells, e.g. in the species Iresine and Impatiens. Suber iz-
at ion can he observed as ea r ly as the second- th i rd day a f t e r layering. E p i -
dermis, p r i m a r y cortex, l iving cells of vascu la r tissues and t h e cell walls of t h e 
extensive p i t h cont inue to t h i cken to a lesser degree and in accordance w i t h 
microchemical react ions cork substance is depos i ted into t h e cell wall. Suber -
ization proceeds f rom o u t w a r d s to inwards a n d extends t o abou t 4—6 cell 
rows inwards. A t the same t i m e upwards to 500 — 600 p f r o m the wound a r e a 
a rapid d i f fe ren t ia t ion of t h e root growing po in t s s ta r t s f r o m the pericyclic 
zone above t h e bundles . I n these species t h e development of the new o r g a n 
has s tar ted w i t h o u t the f o r m a t i o n of callus t i s sue on the w o u n d e d area (Fig. 1). 
2. In t h e m a j o r pa r t of t h e material e x a m i n e d , however , callus is develop-
ing during roo t ing . In juicy p l a n t s with ex tens ive p i th it is par t icu lar ly f r e q u e n t 
t h a t the p i th s inks s trongly in or burs ts out in t h e middle and thus on the sur -
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face of t h e cut a deepe r cavi ty develops as in t h e Coleus, Salvia splendens, 
Dahlia variablis, Ageratum corymbosum species. Since here ra ther y o u n g p lan t 
pa r t s a re involved, all of living cells t r ans fo rm, on t h e whole cu t t ing surface , 
into w o u n d callus ab le t o divide. The cambium sect ion placed a m o n g the 
vascular tissues beings t o divide in a rapid r h y t h m wi th periclinal walls, to 
which t h e p i th d iv id ing actively w i th radial walls is archlike a t t a ched while 
f inal ly cor tex cells j o in t h e divisons. The division i n t ens i t y and direct ion line 
IRESINE Herbstii 
«00 100 
, 1000 11 . 
Fig. 1. Longitudinal section f rom an Iresine Herbstii cutt ing, ep = epidermis, pc = p r imary 
cortex, p h = phloem, с = cambium, xy = xylem, p = pi th , s = suberized wound surface 
cells 
of w o u n d cambium developed f rom di f ferent t issues be ing , however, qual i f ied 
as un i fo rm, is d i f f e ren t . In medul la ry zone the w o u n d cambium abs t r ic t s 
general ly li t t le callus t i s sue (5 to 6 cell rows) with r ad i a l walls and only in one 
ou tward direction. T h e s e cells rap id ly increase, dispose of a large vacuole and 
stabil ize. The o u t w a r d cells get r o u n d off, some of t h e m show a cys t i fo rm 
elongat ion as if t hey t u r n e d into absorb ing cells. T h e division of cambia l zone 
t r a n s f o r m e d into w o u n d cambium is more intensive. The cambium cont inues 
to r e t a in its two-way division wi th periclinal walls, a l though abs t r ic t ing no 
more vascu la r e lements b u t doing so wi th p a r e n c h y m a t o u s cells t h a t stabilize 
rap id ly . The result t h e n is t ha t on t h e perifériái p a r t of the cu t t i ng callus 
fo rmat ion is more in tens ive t han in t h e medium zones . The developed t issue 
is not a r ranged in such un i fo rm rows ei ther as in t h e medul lary zone b u t cell 
rows bend ing , archl ike, ou twards and inwards t ake shape . The ac t iv i ty of the 
wound cambium is n o t of long du ra t ion , it lasts on ly a few days, as long as 
the f i r s t roots appear . T h e wall of the cyst i form e longa ted external cells of the 
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COLEUS scutellaroides 
SALVIA sp!en dens 
1000 fl 
Fig. 2—3. Longi tudinal section f rom Coleus Blumei and Salvia splendens cu t t ings , ep = epi-
dermis , pc = p r i m a r y cortex, ph = ph loem, с = cambium, xy = xylem, p = p i th , ct = cal-
lus tissue, wc = wound cambium, rs = root of shoot origin 
cal lus gets suber ized then compressed and he reby the ac t iv i ty of the wound 
c a m b i u m comes to an end. 
S imul taneous ly with the a c t i v i t y of t h e wound cambium ( the second to 
t h i r d day of layer ing) d i f ferent ia t ion of roots of shoot origin sets on. The grow-
ing points of t h e root appear densely beside and above each o the r at 300 
400 p from t h e sur face of the c u t b u t f a r the r a w a y in the whole in t e rnod ium 
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t h e y s t a r t to develop almost at t h e same t ime in t h e pericyclic zone above t h e 
bund les (Fig. 2 — 3). 
3. Callus f o r m a t i o n follows again a d i f fe ren t p a t t e r n in case of Chrysan-
themum and Lantana. While in t h e fo rmer species regenera t ion s t a r t s on t h e 
area of wound, w i th in one or two days a f t e r layer ing in these species t h e proce-
dure m a y be kep t on for one or even two weeks. Dur ing this period t h e l iving 
cells of t h e wound surface and pa r t i cu la r ly those of t h e extensive p i t h and 
co r t ex decay when proceeding to several cell rows inwards and above t h e 
decayed pa r t of t i s sue living cells regain only se ldom thei r capaci ty of division. 
Therefore , the case is more f r equen t when , above t h e decayed medul la ry cells, 
ne i the r wound c a m b i u m nor callus develops. On t h e cut surface only t h e cam-
bial sect ion produces callus. Thus, on t h e perifer ial p a r t of the wounded sur face 
only t h e ring of cal lus cells abs t r ic ted b y the t w o - w a y division of the c a m b i u m 
is seen. The cells of callus tissue are th inwal led , the i r p lasm gets absorbed 
wi th in a short t ime , t he i r external cell rows get suberized and hereby the w o u n d 
c a m b i u m finishes i t s shor t ac t iv i ty . Hav ing examined several h u n d r e d cut -
t ings in the case of C h r y s a n t h e m u m t h e experience was gained t h a t t h e organi-
za t ion of the growing points of roots preceded in a lmost every case callus 
f o r m a t i o n and it even f requen t ly occurred t h a t t h e whole in t e rmed ium b e c a m e 
rooted wi thout callus format ion . The callus f o r m a t i o n in b o t h species as well 
as t h e organizat ion of their roots of shoot origin reminds of wha t was f o u n d 
in w o o d y plants i.e. t h e roots of shoot origin begin to develop in the c a m b i u m 
sector of the p i th r a y s (Fig. 4 — 5). 
4. The regenera t ion p a t t e r n of the cu t t ings of Pelargonium zonale is 
a lmos t unique in i t s k ind ; no similar case has been not iced. Firs t of all it 
should be noted t h a t in these cu t t ings s t a rch s tored is found a b u n d a n t l y 
which was less obse rved in the p l an t s discussed so fa r . The cut surface in cut -
t ings of several d a y s , even weeks is macroscopical ly of l ight yellow colour , 
s t rong ly undu la t ed , as if a great m a n y growing poin ts broke out of cu t sur face . 
Microscopical examina t ions , however , exh ib i t a d i f ferent p ic ture . Some 
days a f t e r layering, p robab ly as a resul t of w a t e r absorp t ion and the b reak ing 
down of stored s t a r c h tissue regions s t rongly swell and the tissues of u n e q u a l 
osmot ic value d e t a c h themselves f r o m each o ther . Thus in the cambium, co r t ex 
and p i t h several r i f t s arise. On t h e surface of cut t o r n apa r t before a n y w o u n d 
c a m b i u m could f o r m in the wall of exter ior cells a cork subs tance deposi ts and 
the epidermis, co r t ex , p i th and w h a t is most in te res t ing also the cells of t h e 
c a m b i u m become suber ized. Thus th i s cut surface s t rongly chapped is p r o t e c t e d 
b y a cork tissue of one or several cell rows. W h e n in the mean t ime t h e organi-
za t ion of the root apices has set on, the pro tec t ion of the outer surface hav ing 
been assured a l ready b y the developing cork layer , f u r t h e r suberizat ion comes 
to an end . More f r e q u e n t l y , however , immed ia t e ly above the cork t i ssue and 
along t h e tear in t h e t issue a wound c a m b i u m develops as well which, in m y 
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CHRYSANTHEMUM inäicum 
I 7 0 0 M , 
Fig. 4 — 5. Longi tud ina l section f r o m Chrysanthemum indicum cutt ing, ep = epidermis 
p C = primary cor tex , ph = phloem, с = cambium, x y = xylem, p = pi th, ct = callus tissue 
we = wound cambium, rs = roo t of shoot origin 
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opinion could be qual i f ied r a t h e r as a dipleurically func t ion ing cork-cambium. 
This abstr ic ts i nwards , in regular rows, living cells of ground t issue while out -
w a r d it does the s a m e with cork t issue. Paral lel w i t h this p rocedure the organ-
iza t ion of roots of shoot origin is going on. A n d here I encounte red the case 
observed also in Begonia leaf cu t t ings , i.e. t h e roo t s of shoot origin did no t 
appea r th rough t h e side of t h e cu t t i ng bu t r e a c h e d the surface th rough t h e 
PELARGONIUM zonale 
Fig. 6. Par t of longi tudinal section f r o m Pelargonium zonale cutting, ep = epidermis, pc = 
p r imary cortex, scl = sclerenchyma, p h = phloem, с = cambium, xy = xylem, wc = wound 
cambium, wt = wound closing cork tissue 
callus. Examin ing the i r origin, however , I f o u n d t h e m not to be d i f fe ren t ia ted 
f r o m the callus b u t in i t ia ted f r o m the old t issues of t h e mothe r p lan t , pa r t i cu-
lar ly f r o m the p i t h r a y sector of t h e cambium. Bear ing in m i n d the po la r i ty 
of the root and t h e innumerab le r i f t s on t h e cu t surface i t seems probable 
t o be easier for t h e root to b r e a k through t h e basa l pa r t mechanical ly t h a n 
la tera l ly where it m u s t be also t a k e n into considera t ion t h a t a consistent 
sc lerenchyma t i s sue ought to h a v e been b roken t h r o u g h (Fig. 6). 
The procedure of wound closing on the w o u n d area of woody p lan ts is 
more compl icated. I t is un i fo rm so fa r as only t h e func t ion of wound c a m b i u m 
originat ing f r o m t h e cambium can enter in to considera t ion , while the ac t iv-
a t ion of other l iv ing cells is no t significant . A subs t an t i a l difference consists , 
7* Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
3 7 6 J . GÖRGÉNYI-MÉSZÁROS 
however , in t h e fact t h a t here this p rocedure may be p ro t r ac t ed for a long t ime 
and the original callus t issue o r ig ina ted pr imar i ly dur ing th i s t i m e may 
suffer — secondari ly — i m p o r t a n t changes . F r o m t h e woody p l a n t s I shall 
discuss some simpler cases in connec t ion wi th callus t issue deve lopmen t of 
cu t t ings of Cydonia, Forsythia, Deutzia, Philadelphus, Ribes nigrum and 
rubrum. I n these species t h e p rocedure of callus f o r m a t i o n is v e r y similar, 
differences arise more in t ime. The c a m b i u m of cu t t i ng mater ia l d iscont inues 
i ts ac t iv i ty for a shor ter or longer pe r iod af ter layer ing and t h e n begins to 
divide more rapid ly in Ribes, Forsythia and Philadelphus in a slower r h y t h m 
in Deutzia and Cydonia. I n the r ad ia l longi tudinal sect ions it is r ead i ly seen 
t h a t b y t h e division of c a m b i u m a n e w tissue por t ion is inserted cunei formly 
widening be tween x y l e m and ph loem. Divisions t a k e place f i r s t according 
per fec t ly t o t h e p a t t e r n charac ter i s t ic of cambium wi th periclinal walls. The 
gradual ly increasing por t ion of t i ssue p ro t rudes t o t h e surface. I t s interior 
cells s t rongly increase, t h e y are th in -wal led bu t con t inue to con ta in p lasma 
for a cer ta in t ime. At t h e c i rcumference of the p r o t r u d e d por t ion of t i ssue the 
wound c a m b i u m clearly visible and f o r m i n g the direct con t inua t ion of c a m b i u m 
will soon separa te and cont inue to f u n c t i o n . Keeping on its t w o - w a y division 
it increases inwards the inner por t ion of t issue similar t o the ground t i ssue and 
ou twards t h e surface layers aregoi ng t o stabilize and cork mater ia l is deposi ted 
in their cell wall. Upon t h e pressure of the interior t issues t h e y somewhat 
e longate t angen t ia l ly , t h e n the ex te r ior ones round off and even w e a r down. 
I n t h e ini t ia l stage of deve lopment t h e por t ion of t i ssue wi thin t h e wound 
c a m b i u m consists of simple p a r e n c h y m a cells. The cells, however , stabilize 
soon, some cont inue to con ta in p l a sma while others e longate a good dea l their 
p l a sma be ing absorbed, the i r cell walls th icken re t icu lar ly and in t h e end 
d i f fe ren t i a ted t o simple wa te r t r a n s p o r t i n g cells. Depending on t h e species 
involved, w h e t h e r its roo t ing lasts a longer or shorter t ime , the w o u n d cambium 
goes on increasing wi th slow division t h e t issue closing t h e wound. I n Forsythia, 
Philadelphus and Ribes while r ap id ly roo t ing also t h e wound c a m b i u m ab-
s t r ic ts in a quick r h y t h m a callus t i s sue of looser subs tance and in Cydonia, 
on t h e o the r h a n d d i f ferent ia tes — m u c h slower — a compact dense callus 
t i ssue. 
I t is only too n a t u r a l t h a t if t h i s developmenta l process is no t observed 
gradua l ly in i ts evolut ion, it is in no w a y so simple as t h a t . The sect ions of the 
older callus surfaces show a ve ry compl ica ted picture, pa r t i cu la r ly w h e n under 
t h e pressure of the new por t ion of t i s sue inserted ou twards of t h e c a m b i u m 
in the cor tex several t ea r s arise where a new wound cambium m a y develop 
wi th new callus tissues. A t o ther ins tances especially t h e interior t i ssues may 
be pressed toge the r un t i l t h e y are i rrecognizable or t h e y decay. I n t h e case 
of Forsythia and Philadelphus t he ex tens ive pi th consist ing of dead cells gets 
t o r n upside down (Fig. 7). 
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I n none of t h e species did t h e organiza t ion of the roo t s s t a r t f rom t h e 
cal lus. In Ribes nigrum and Ribes rubrum it s t a r t e d pa r t l y f r o m the la ten t roo t 
p r imord ia and p a r t l y f rom t h e cambial sect ion of the p r i m a r y p i th r ays . 
I n Forsythia and Philadelphus t h e y ini t ia ted in t h e s tem p a r t s below the b u d 
also f r o m the cambia l section of t h e p r imary p i t h rays while in Cydonia in 
t h e s tem p a r t above the b u d f r o m the cambia l zone of t h e wide p i th r a y 
or iginat ing a t t h e emergence of leaf t race bund les . 
w o u n d c a m b i u m , c t = c a l l u s t i s s u e , I t = l o o p i n g t i s s u e p a r t 
The roo t - t rue p ropaga t ion me thod of w a l n u t in the vege ta t ive way was 
exper imenta l ly inves t iga ted b y Z A T Y K Ó ( 1 9 4 8 ) . T h e young w a l n u t saplings a re 
s t rong ly incised nea r the g round and then f i l led up . The incised tongue-l ike 
p a r t is root ing a f t e r a cer ta in t ime . These incised pa r t s were examined . On t h e 
sur face of cut du r ing the roo t ing process which t akes severa l weeks a v a s t 
callus develops. I n th i s species we are con f ron t ed wi th t h e mos t compl ica ted 
his togenet ical process . Only a f t e r long examina t ions did the p rope r exp lana t ion 
develop, showing which t issues of the saplings of of ten 2—4 cm d iame te r 
con t inue to f u n c t i o n and how as a resul t of ar t i f ic ia l ly changed condit ions. 
In the older mate r ia l i t is a lmost impossible to recognize th is , so let us 
b r ie f ly inspect t h e process of deve lopment . Once p ropaga t ion is accomplished 
changes have been on the sur face of cut caused for several days and even 
weeks only b y t h e decay of t h e l iving cells of t h e wound surface . Not on ly 
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t h e l iv ing cells of the ex te rna l sur face decay b u t the lifeless e lements of the 
deeper layer assume g radua l ly a b r o w n colour. Thus t h e surface of cu t is sur-
r o u n d e d b y a decayed layer . Af te r a sho r t while the p r o t r a c t e d division of the 
c a m b i u m indicates t h a t t h e regenera t ion process has set on. The c a m b i u m , 
s imilar ly as in the non d i s tu rbed t i ssues before incision, abs t r ic ts cells in two 
Fig. 8. Cross section f rom a sapling used as Juglans regia cut t ing, ct = cork tissue, op = 
original p r imary cortex becoming detached, n = newly developed p a r t of tissue, wc = wound 
cambium, cc = cork-cambium, oc = old c a m b i u m , xy = xylem, rg = root growing point 
direct ions and even t h e re la t ive a m o u n t or mass of abs t r i c t ed cells corresponds 
wi th t h e func t ion of h e a l t h y c a m b i u m as a tissue develops cor responding to 
xy lem inwards and t o ph loem o u t w a r d s . The cells of t issue d i f f e ren t i a t ed 
inwards are generally of grea t l u m i n a and of p a r e n c h y m a t o u s cha rac te r . 
I n t h e course of t ime, however , some of these cells will re t icular ly and p i t t ed ly 
th i cken , e longate , get p e r f o r a t e d and t r a n s f o r m in to t r acheae and even twin 
pores so character is t ic of wa lnu t will develop in th i s t issue. As compared , 
however , wi th the xy lem p a r t developed under o rd ina ry condi t ions a com-
plete ly d i f fe ren t t issue appear s which is in no way similar in s t r u c t u r e , only 
JUGLANS regia 
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some elements r e m i n d of the x y l e m of normal deve lopment . I t contains m a n y 
p a r e n c h y m a t o u s e lements wi th g rea t lumina a n d few vascu la r and suppo r t i ng 
t issues. The e lements of t issue abs t r ic ted o u t w a r d s and t h u s homologous w i t h 
ph loem are of smal l lumina and thin-wal led. I t conta ins also m a n y p a r e n c h y -
m a t o u s e lements b u t the sieve t u b e s with t h e i r a ccompany ing cells can b e 
recognized too. Above the newly developed t i ssue the r e s t s of the f o r m e r 
ph loem and cor tex are, of course, still present b u t they are h igh ly compressed 
a n d as a consequence of the incision torn off . A n y w a y t h e y can assure t h e 
p ro tec t ion of the n e w tissue po r t i on for a t ime. A f t e r a cer ta in per iod, however , 
in t h e superficial cell rows of t h e new cortex p o r t i o n a newly developed p a r a -
c a m b i u m begins as well its a c t i v i t y . In the u l t i m a t e analysis t h e new t i s sue 
po r t i on is increased b y two cambiums , unt i l m o r e intensive root ing sets on . 
Paral lel w i th t h e long w o u n d closing p r o c e d u r e the organiza t ion of r o o t s 
of shoot origin also begins. S t a r t i n g f rom t h e old annual r i ng limit b r o a d e r 
p i t h rays widen in t h e shape of a funnel . The cells of tissue po r t i on of g r ea t e r 
mass and e longated in radial d i rect ion do n o t divide r ight a t the beg inn ing 
b u t l a te r they con t inue to divide independen t ly and on t h e apical par t of t h e 
b r o a d mer i s t ema t i c t issue p a r t gradual ly a r o o t growing p o i n t is g radua l ly 
developing. Thus t h e growing po in t s of roots d i f fe ren t ia te also on this species 
f r o m t h e old t issues of the m o t h e r p lan t (Fig. 8). 
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DATA ON THE POSSIBILITIES OL CONTROLLING 
POTATO VIRUS 
I I . E X P E R I M E N T S W I T H T H E G E R M A N M E T H O D A N D T H E 
I M P R O V E D G E R M A N M E T H O D 
B y 
J . HORVÁTH 
RESEARCH INSTITUTE FOR PLANT PROTECTION, BUDAPEST 
T h e p r e s e n t ar t ic le h a s t r e a t e d the G e r m a n a n d t he i m p r o v e d G e r m a n m e t h o d s 
a n d e x a m i n e d t h e e x t e n t t o w h i c h t h e y a re s u i t a b l e for m a i n t a i n i n g or i m p r o v i n g 
seed p o t a t o e s . T h e resu l t s s h o w t h a t t he G e r m a n m e t h o d has g e n e r a l l y r e su l t ed in 
t h e r e d u c t i o n of t h e v i rus i n f e c t i o n of seed p o t a t o e s a n d of those of t h e second s e a s o n . 
T h e v i r u s infec t ion of seed p o t a t o e s p r o d u c e d b y the i m p r o v e d G e r m a n m e t h o d 
was r e d u c e d e v e n dur ing t h e s e c o n d season of t e s t i n g . 
In t roduct ion 
In my previous s tudy (HORVÁTH 1966) I t r ea t ed the genera l possibilities 
of control l ing p o t a t o viruses. H e r e I am concerned with t h e produc t ion of 
hea l thy seed po ta toes t h rough t h e German m e t h o d (GOERLITZ 1 9 5 5 , K L I N -
KOWSKI 1 9 6 0 , KLINKOWSKI — K E G L E R 1 9 6 1 , c f . SCHWEIGER 1 9 6 2 , c f . S C H Ü L -
LER 1 9 6 3 ) . This me thod differs f r o m the c u s t o m a r y prac t ices of po ta to p ro-
duct ion in so fa r as the sick or infected p lan t s are rogued d u r i n g the growing 
period and the seed producing p lo t is isolated. B u t since th i s me thod prov ides 
an a lmos t un l imi ted o p p o r t u n i t y of t r a n s m i t t i n g viruses mechanica l ly d u r i n g 
the agrotechnical work and even of the sp read of viruses b y vectors f r o m 
exogenous and endogenous sources , it cannot be regarded as a really e f fec t ive 
one. 
According to da ta f u rn i shed by B A E R — B É T H Y ( 1 9 6 0 ) , selection can 
improve , in t h e course of p roduc ing seed po ta toes , the u n f a v o u r a b l e s i t ua t ion 
whenever the yields of p lants t o l e r a n t to ce r ta in viruses are h a r d l y reduced or 
the sizes of t h e seed pota toes surpass those of t h e hea l thy p l an t s . Selection 
is i m p o r t a n t not only for r e m o v i n g virus- infected plants b u t also for choosing 
v i rus - res i s tan t p l an t s dur ing p l a n t i m p r o v e m e n t (CLOSE 1 9 6 1 , A T A N A S O F F 
1 9 6 5 ) . As p a r t of an in tens ive p lan t cu l t iva t ion pro jec t t h e selection of 
infec ted and underdeveloped p l a n t s [(Phytophtora infestans (Mont) de В а г у , 
Erwinia atroseptica (van Hall) Jenn ison , Erivinia caratovora ( Jones)] is one 
of t h e f u n d a m e n t a l condit ions for the p roduc t ion of good q u a l i t y seed p o t a -
toes (SCHWEIGER 1 9 6 2 , GALL e t al. 1 9 6 4 , a wr i t ten commun ica t i on f r o m 
H I N F N E R , 1 9 6 5 ) . 
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A m o n g t h e rules of selection r educ ing the spread of po ta to v i ruses the 
roguing of weeds as v i rus carr iers has t o be ment ioned s ince it has been experi-
menta l ly p roved in oppos i t ion to t h e d a t a of KAPICA — A N D R E E V A ( 1 9 6 2 ) —  
t h a t weeds m a y carry p o t a t o viruses ( K L I N K O W S K I 1 9 6 0 , HORVÁTH 1 9 6 2 ,  
A M B R O S O V — G R E B E N S H T S S I K O V A 1 9 6 4 ) . Herbic ida l r e sea rch in connect ion wi th 
po ta toes has been r a t h e r successful in r e c e n t years w i t h chemicals of selective 
effect (cf. B U R G H A U S E N 1 9 6 3 ) . 
According to the improved G e r m a n method ( S C H L E U S E N E R 1 9 5 3 , cf. 
SCHWEIGER 1 9 6 2 ) , which h a s been coming in to general use today , seed po ta toes 
are forced, p l a n t e d early a n d selected severa l t imes d u r i n g the growing period. 
This me thod is a s ignif icant advance in t h e product ion of hea l thy seed po ta toes 
because an i m p o r t a n t select ion takes p lace dur ing forc ing. Due to t h e s t ronger 
and fas ter deve lopmen t , p l a n t s reach a s tage of res i s tance by the t i m e . The 
exogenous a p h i d infect ion s t a r t s while, on t h e other h a n d , repeated selection 
among t h e p l a n t s reduces t h e possibil i ty of endogenous infection. Forc ing — 
independen t ly of the region — increases t h e yield and does no t affect t h e s ta rch 
and prote in con ten t of t h e t u b e i s (GOERLITZ 1 9 6 3 , S U V A Y J I K 1 9 6 3 , R E N E A 
M A N 1 9 6 3 ) . 
Materials and Methods 
Our e x p e r i m e n t s h a v e b e e n m a d e w i th p o t a t o var ie t ies d e s c r i b e d in a p r ev ious a r t ic le 
(HORVÁTH 1966). I n b o t h e x p e r i m e n t s t he d i f f e r e n t p o t a t o v a r i e t i e s were p l an t ed in 100- hill 
u n i t s h a v i n g s e v e n t r e a t m e n t s a n d fou r r ep l i ca tes a t t he E x p e r i m e n t a l S t a t ion of t h e K e s z t -
h e l y College of Agr i cu l tu r e in 1962. 
To e x a m i n e t he G e r m a n m e t h o d the d i f f e r e n t p o t a t o v a r i e t i e s were p l a n t e d on Apr i l 
2 4 t h and 2 5 t h w i t h o u t a n y p r e v i o u s t r e a t m e n t . 
On s t u d y i n g t he i m p r o v e d G e r m a n m e t h o d p o t a t o va r i e t i e s w e r e forced . F o r c i n g w a s 
d o n e wi th an a r t i f i c i a l i l l u m i n a t i o n consis t ing of f o u r 250 W c ros s l i gh t s and one 500 W ceil ing 
l i gh t in a n 8 m 2 r o o m . The w o r k b e g a n on F e b r u a r y 14th. T e m p e r a t u r e was a u t o m a t i c a l l y 
m a i n t a i n e d a t 15° С a n d the e v e n c i rcu la t ion of h e a t was o b t a i n e d b y t w o fans . F o r c i n g e n d e d 
in t he f i r s t week of April w h e n t h e sp rou t s r e a c h e d 3—4 cm in l e n g t h . Because of l a t e sp r ing 
t h e p l an t ing of f o r ced p o t a t o e s w a s done on Apr i l 9 t h a n d 10 th fo l lowing a s e l ec t i on of t he 
t u b e r s . 
Results a n d Evaluat ion of the Expe r imen t s 
In 1962 I de te rmined t h e virus in fec t ion of the d i f f e ren t var ie t ies , t he 
correlat ion of yield and t h e size of the t u b e r s . I also inc luded a s tudy of aphids 
as virus vec to r s as well as a de te rmina t ion of the wate r , d r y - m a t t e r and sugar 
contents of t h e variet ies. 
1. German method 
a) Virus infection 
E x a m i n a t i o n s by t h e German m e t h o d have p r o v e d only pa r t i a l ly the 
resul ts of t h e 1961 a u t u m n studies of t ube r - i ndex of po ta toes . Dur ing the 
second season of tes t ing (1962) the v i rus infect ion of Somogyi Kifli was in-
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Table 1 
Comparison of the general virus infection of potato varieties 
Varie ty 
Virus examinat ions 1 ) 
(Average occurrence of P V X , PVY, PVS, 
PLRV, in % ) 
1961 1962 
Somogyi Kifli 2 6 . 5 " ) 8 ь > 1 4 / 2 4 ° ) 
Giilbaba  3 5 . 7 1 8 . 7 5 6 . 3 / 6 3 
Kisvárdai Rózsa 2 9 . 6 1 1 . 7 6 0 . 1 / 6 8 
Mindenes 2 3 . 7 1 0 . 7 1 1 . 1 / 2 0 
Somogyi Korai 2 1 . 8 1 1 . 5 8 . 8 / 1 8 
Somogyi Sárga 2 1 . 8 8 . 7 7 / 2 2 
N o t e : 1) P V X = P o t a t o v i rus X 
PVY = P o t a t o v i rus Y 
PVS = P o t a t o virus S 
P L R V = P o t a t o leaf-roll v i rus 
a) General v i rus infect ion of the p o t a t o varieties b e f o r e selection. 
b) General v i rus infect ion of t he p o t a t o varieties a f t e r selection (based on the 
a u t u m n examina t i on of tuber - index of seed potatoes) . 
c) The n u m e r a t o r indicates the v i rus infection of t h e individual p o t a t o va r ie ty , 
while t he denomina to r the percentage of se lec ted plants. 
creased b y 6 % , Mindenes b y 0 . 4 % while in case of Somogyi Korai, Somogyi 
Sárga i t was reduced b y 2 . 7 % and 1 .7% respect ively in comparison to the 
resul ts of studies on t u b e r - i n d e x of po ta toes carried o u t in 1961 (Table 1). 
The index of virus infect ion of two var ie t ies (Giilbaba, 56 .3%, and Kisvárdai 
Rózsa, 60 .1%) shows t h a t t h e very high values of 1961 (143 and 118.5 respec-
t ive ly prior to selection) can ha rd ly be reduced even if t h e most careful me thods 
of selection are used. Dur ing the 1963 p lan t ing the v i r u s infection of t h e di-
f f e ren t variet ies increased even more, especially those of p o t a t o virus Y ( = P V Y ) 
and p o t a t o leaf-roll v i rus ( = P L R V ) did so (Table 2). Select ion generally reduced 
the v i rus infect ion of t h e d i f ferent var ie t ies (Table 2). I t should be noted 
t h a t some of the var ie t ies (Table 2) had a reduced in fec t ion of p o t a t o virus 
X ( = P V X ) . There was a g rea t reduc t ion of PVY only in case of Somogyi Kifli, 
Mindenes and Somogyi Korai, while there was also a r educ t ion of P V X among 
these t h r ee variet ies. The greates t r educ t ion of P L R V h a s occurred in Minde-
nes, b u t the results are f a r f r o m sa t i s fac tory (Table 2). 
I t should be r e m e m b e r e d t h a t t h e number of h e a l t h y plants h a s been 
increased b y selection. Favou rab l e resul ts were o b t a i n e d in case of Kisvárdai 
Rózsa and Giilbaba. These values are only relat ively h igh because t h e y appear 
low in comparison to t h e absolute hea l th index of t h e o the r variet ies . This is 
especial ly appa ren t when s tudy ing t h e low decrease of the virus infect ion 
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Table 2 
Average virus infection of potatoes during the examination of the German method 
(Including complex virus forms, healthy plants, and index of infection) 
Averaee results of examina t ion in 
No . of hea l thy Complex v i rus Index of 
Var i e ty 
P V X P V Y P V S P L R V 
p l an t s % fo rms % virus infect ion 
Somogyi Kifli 6a> 10 32 15 45 9 63 
15/2bJ 33.5/3 32.5/33 25/2 33/71 20/5 106/40 
- 6 0 ^ — 70.2 — 1.6 — 40 + 36 — 55 —40.6 
Gülbaba 21 8 55 19 20 28 103 
22/16 12.5/4 69.5/46 39/9 9/46 48/13 143/75 
- 4 . 6 - 3 6 — 20.9 - 5 1 . 3 + 122 — 34.9 - 2 8 
Kisvárdai Rózsa 12 16 31 25 33 20 85 
13.5/10 9/7 39/20 57/10 12/69 32/11 118.5/47 
— 3.8 + 82.3 — 20.6 — 56.2 + 175 — 37.5 — 28.3 
Mindenes 3 2 38 5 64 2 48 
8/2 5/0 59/40 23/1 32/58 29/1 95/43 
— 62.5 - 6 0 - 3 5 . 6 - 7 8 . 3 + 100 - 9 3 . 2 - 4 9 . 5 
Somogyi Korai 3 2 35 3 70 4 43 
11.5/2 13.5/2 48.5/38 14/4 30/60 19/2 87.5/46 
— 74 — 85.2 — 27.9 — 78.6 + 133 — 79 — 50.9 
Somogyi Sárga 5 8 29 11 58 5 53 
10/4 11/2 35.5/26 31/3 35/74 17/6 87.5/35 
- 5 0 - 2 7 . 7 - 1 8 . 4 — 64.6 + 65 — 70.6 — 39.5 
Note : a) Resul ts of the 1963 examina t ion . 
b) The n u m e r a t o r indicates the f igure for 1961 previous to selection, while the denomina to r conta ins the resul ts , a f t e r 
selection, of examina t ions on tuber - index of pota toes , i.e., the occurrence of viruses. 
c) The f igures indicate in percentage the reduc t ion of viruses, complex virus forms , v i rus infect ion b y selection (—) or 
the increase of hea l thy p lan t s ( + ). 
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values (Giilbaba, 2 8 % , and Kisvárdai Rózsa, 28 .3%) and in case of complex 
v i rus forms (Giilbaba, 34 .9%, Kisvárdai Rózsa, 37 .5%) . 
I t can be generally s t a t e d t h a t even high values of selection — be ing 
otherwise imprac t icab le in a c t u a l p roduc t ion — could no t to ta l ly e l iminate 
t h e occurrence of viruses a m o n g seed p o t a t o s tock . I t is unl ike ly t h a t f u r t h e r 
selections in succeeding years would have i m p r o v e d the s i tua t ion for the Giil-
baba, Kisvárdai Rózsa and Somogyi Kifli var ie t ies . The v i rus infect ion of t h e 
original s tock and the occurrence of complex v i rus forms were too high w i t h 
these three var ie t ies . 
b) Yields 
In examin ing the p roduc t ion yields of t h e p o t a t o var ie t ies it should be 
ment ioned t h a t t h e average yield per p lan t was reduced b y eight decagrams 
a n d t h a t in t h e 1963 p lan t ing , t h e yields of t w o var iet ies , Kisvárdai Rózsa a n d 
Giilbaba were a l r eady reduced b y 20 and 10 decagrams respect ively . Dur ing t h e 
v i rus studies these two var ie t ies exhibi ted t h e highest infect ion values a n d 
t h e number of h e a l t h y p lan t s was also low (Table 3). Dur ing t h e 1962 season 
Somogyi Kifli h a d an eight decag ram increase in yield, b u t in 1963 the yield 
was reduced b y t e n decagrams in comparison to t h a t of t h e previous y e a r . 
A be t t e r yield was produced b y the Mindenes, Somogyi Korai and Somogyi 
Sárga var iet ies which had a re la t ive ly low index of infect ion. Only the yield 
of Somogyi Korai was reduced b y one decagram in compar ison to t h a t of t h e 
previous year , b u t in 1963 th i s f igure rose b y four decagrams . In 1962 t h e 
yields of Mindenes and Somogyi Sárga increased 13 and 11 decagrams respec-
t ive ly , bu t in 1963 Somogyi Sárga was reduced f r o m 96 to 85 decagrams a n d 
Mindenes d ropped f r o m 99 to 90 decagrams per p l an t . I t should be noted t h a t 
in case of Somogyi Kifli, Giilbaba, and Kisvárdai Rózsa where the yields h a d 
un i formly declined (with t h e except ion of Somogyi Kifli in 1962), r educ t ion 
in the size of t h e tube r s was f r o m + 1 . 8 % (min imum) to + 7 . 1 % ( m a x i m u m ) 
in comparison to the f igures of 1961 (Table 3). S imul taneous ly in case of 
Mindenes, Somogyi Korai, Somogyi Sárga where the re was no decrease in yield 
(with the except ion of Somogyi Korai in 1962) tubers in t h e 40 — 60 m m 
category increased b y + 5 . 8 % . The m i n i m u m increase in t h e category of 
60—80 m m was + 1 % and t h e m a x i m u m was + 3 . 4 % , while for the t u b e r s 
over 80 m m the min imum increase was + 1 . 5 % and the m a x i m u m was + 2 . 5 % 
(Table 3). 
Of course the spread of viruses is no t solely responsible for the yield 
condi t ions, t e m p e r a t u r e , p rec ip i ta t ion , etc. are also s ignif icant . 1 ' 
6 P ä t z o l d — S t r i c k e r (1964) proved t h a t the wa t e r supply in t he weeks following 
sprout ings was the mos t i m p o r t a n t fo r t he sett ing of t he t ube r s because se t t ing began on t h e 
twen t i e th day a f t e r germinat ion . B u t if the mois ture supp ly is a d e q u a t e , the t e m p e r a t u r e 
condit ions of the f i r s t f i f t y days do no t affect set t ing. 
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Table 2 
Yields of the different potato varieties in respect to the standard grading of tubers (German me thod) 
Average 
yield per 
p l a n t in 
T h e var ious grades of p roduced tube r s ( % ) , 196311 ' a n d devia t ion f r o m t h e d a t a of i 961 '11 Q u a n t i t y of yield 
Var i e ty 0 — 34 m m 3 5 - 7 9 m m 8 0 - 1 0 0 m m 1 0 1 - 1 2 0 m m above 121 m m in qu in ta l s /cadas t ra l 
acre 
decagrams 
1962 (i) (2) (1) (2) (1) (2) (I) (2) (i) (2) 1961/1963 
Somogyi Kifli 38°> 
_ 8 / - 1 0 é )  
- 2 e ) 
20.5 + 3.2 65.8 + 7 . 1 8.2 — 3.3 4.5 — 6.2 l . — 0.8 70.46/65.76 
- 4 . 7 0 d > 
Gülbaba  17 
+ 8 / — 2 
—10 
21.5 + 2.0 65.0 + 2.2 8.0 — 4.1 3.0 - 0 . 5 2.5 + 0 . 3 58.72/35.23 
- 2 3 . 4 9 
Kisvárdai Rózsa 72 
+ 8 / - 1 2 
- 2 0 
30.5 + 1.8 63.7 + 4 . 6 4.1 — 5.7 1.5 —0.7 0.2 - 0 . 2 187.90/140.92 
— 46.98 
0—39 mm 40—60 m m 61—80 mm above 81 m m 
99 34.5 — 6.5 55.2 + 5 . 8 8.6 + 1.0 1.7 + 1.5 206.88/211.39 
+ 4 . 5 1 — 11/—9 
+ 2 
69 36.9 — 6.3 47.5 —4.1 13.6 + 0 . 9 2.0 + 1.5 140.92/147.97 
+ 7 . 0 5 + 1 / - 6 
+ 3 
96 26.0 — 3.5 60.2 —4.4 10.7 + 3 . 4 3.1 + 2 . 5 194.95/199.64 
+ 4 . 6 9 — 13 /—И 
+ 2 
Notes: a) Average yield of 1962 in decagrams. 
b) The n u m e r a t o r conta ins the devia t ion in yield for 1961 (in decagrams per p l an t ) while the denomina to r t he devia t ion 
for 1963 (decagrams per p lant . ) (Figures are compared to those of 1962.) 
c) Devia t ion of the 1963 yield (in decagrams per p l an t ) f r o m the resul ts of 1961. 
d) The mean devia t ion between the yields of 1961 and 1962 in quin ta ls per cadas t ra l acre ( = Hunga r i an acre or 1.42 acres). 
Table 4 
Mean monthly temperature and total precipitation showing the deviation from the 
40 year average at Keszthelyt 
(1901 — 1940) 
Y e a r Apr i l M a y J u n e J u l y A u g . Sep t . 
T o t a l a v e r . 




N o t e s : 1 ) D a t a t a k e n f r o m M . K é r i (Г* 
sített növényfajtákká 
R e s u l t s of P e r f o r m a r 
( B u d a p e s t , 1961, 19 
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m i n a t o r c o n t a i n s t h e d e v i a t i o n f r o m t h e m e a n , in m m . 
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There was ample rain in t h e middle of Apri l , 1960: in May and J u n e 
t h e t e m p e r a t u r e did not rise above the average recorded in m a n y years . I n 
J u n e 2 — 3 °C less t h a n average were measured and the prec ip i ta t ion of th i s 
m o n t h was f a v o u r a b l e for se t t ing . Therefore , t h e average yield of 1960 was 
re la t ive ly high. I n 1961, however , with the excep t ion of April a n d Sep tember , 
t h e average t e m p e r a t u r e was 0.6°C higher, while prec ip i ta t ion was 1.8 m m less. 
I n 1962 t e m p e r a t u r e was 0.9 °C lower and prec ip i t a t ion 1.8 m m less: in 1963 
t h e t e m p e r a t u r e was 0.7 °C h ighe r and p rec ip i t a t ion 7.3 m m less t h a n t h e 
average of t h e l a s t for ty years (Table 4). These climatic changes adverse ly 
a f fec ted the p o t a t o yields, r e d u c e d resistance t o virus infect ions or, in case 
of potatoes , t o l e r ance to viruses . 
c) Bionomics of aphids 
During t h e 1962 e x a m i n a t i o n of aphids as virus vectors (BORUS et al. 
1965) it became clear t h a t t h e aphids had f i r s t appeared on May 28th a n d 
b y J u n e 11th t h e r e had been a considerable n u m b e r of t h e m . Signif icant ly , 
t h e y were f i r s t n o t e d on t h e Gii lbaba v a r i e t y (May 28) and on J u n e 11th 
aph ids were c o u n t e d on the 100-uni t p lo t : Giilbaba: 1950, Somogyi Korai: 
1305 and Kisvárdai Bózsa: 58.2 ' 
Varieties t h a t had been h igh ly infected p roved to have t h e largest aph id 
popula t ions . Accord ing to d a t a collected on J u l y 11th: Giilbaba: 125.061, Kis-
várdai Bózsa: 17.048 and Somogyi Kifli: 29.900, while the o the r var ie t ies were 
m u c h less i n f e s t e d : Somogyi Korai: 2.228, Mindenes: 2.200 and Somogyi 
Sárga: 30. The a p h i d popula t ion was the h ighes t for these var ie t ies on Ju ly 18: 
Somogyi Korai: 9.660, Mindenes : 19,880 a n d Somogyi Sárga: 120. Bu t these 
va lues are still m u c h lower t h a n t h e m a x i m u m figures for t h e Giilbaba, Kis-
várdai Bózsa, a n d Somogyi Kifli varieties. T h e f i r s t nymphs appea red at t h e 
e n d of June a n d t h e winged insec ts in the midd le of Ju ly . The m a t u r e insects 
comprised 30 — 71 % of the popu la t ion . The p o p u l a t i o n included Aphis nasturtii 
K a l t . (95%), Myzus persicae Sulz . (0.9%) a n d Aphis gossypii Glov. (0 .1%). 
Large-scale i n f e s t a t i on began in t h e middle of J u n e when t h e Myzus persicae 
Sulz. appeared . Swarming r e a c h e d its peak a r o u n d the 10th of J u l y (cit. 
B O R U S et al. 1965). 
Recent e x p e r i m e n t s with Toxoptera citridus K i r k . ( S c h w a r z 1965) h a v e proved t h a t 
i n ce r ta in per iods t h e s e aphids are t e n t i m e s more a t t r a c t e d to a yellow s u r f a c e (yellow p la tess ) 
t h a n to green ones , wh i l e in o ther p e r i o d s the re is no p re f e r ence shown. I t is t he r e fo r e feas ible 
t h a t o ther k inds of a p h i d s as, for i n s t a n c e , Myzus persicae Sulz. m a y also be a t t r a c t e d b y 
ye l low in cer ta in s easons . M ü n s t e r ' s e x a m i n a t i o n s (1958) p r o v e d t h a t t h e ye l low p l a t e m e t h o d , 
w h i c h is still c o m m o n l y used, does n o t a d e q u a t e l y i n d i c a t e the invas ion of a p h i d s on p o t a t o 
f i e ld s . I t is for t h i s r e a son t h a t t h e p r e s e n t article g ives t h e pe r t inen t r e su l t s of the exper i -
m e n t s on 100-uni t p lo t s as pub l i shed b y B o r u s e t al. (1965). More r e c e n t l y , however , fo r 
t e chn i ca l reasons t h e so-called h u n d r e d - l e a f m e t h o d is emp loyed . 
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Table 5 
Results of the content analysis of potato varieties 
Results of examinations 
Sugar c o n t e n t 
Varie ty Date of test Wa te r content Dry-matter c o n t e n t (Invert sugar ) 
G a l l ) IGm2) Gml) I G m 2 ) Gml) IGm2) 
Somogyi Kifli Aug. 28. 72.2" ; 73 27.8 27 0.27 0.66 
+ 1.8b'' — 1 — 1.8 + 1 + 0.39 — 
Gülbaba Aug. 28. 76.2 77.8 23.8 22.2 0.35 0.64 
+ 1.8 — 0.2 — 1.8 + 0.2 +0 .46 
— 0.17 
Kisvárdai Rózsa Sep. 29. 77 74 23 26 0.34 0.50 
— 3.8 + 0 . 8 + 3 . 8 — 0.8 +0 .25 
— 0.09 
Mindenes Sep. 29. 82.6 70.2 17.4 29.8 0.76 1.14 
— 8.6 — 3.8 + 8 + 3.8 - 0 . 0 2 + 0.40 
Somogyi Korai Aug. 28. 74.6 77.6 25.4 22.4 0.45 0.24 
+ 0 . 8 + 2.2 — 0.8 — 2.2 +0 .14 — 0.35 
Somogyi Sárga Sep. 29. 74.8 74.2 25.2 25.8 0.89 0.99 
+ 3.6 —4.2 — 3.6 + 4 . 2 —0.16 + 0.26 
Notes : 1) Ge rman method , 2) Improved G e r m a n method 
Resul ts of the 1962 examina t ion . 
^ Devia t ion f rom t h e 1961 f igures . 
d) Content analysis of potato varieties 
The w a t e r , d r y - m a t t e r a n d sugar c o n t e n t s of the d i f f e ren t variet ies were 
de te rmined b y the method described in m y f i rs t pub l i ca t ion . These t e s t s were 
pe r fo rmed a f t e r the comple te ripening of the var ie t ies , t h u s af ter 124 or 
155 days of growing in case of the early or t h e med ium- la te varieties respec-
t ive ly . The w a t e r content of Somogyi Kifli, Gülbaba, Somogyi Korai and Somo-
gyi Sárga was reduced while t h e d r y - m a t t e r content inc reased . The s i t ua t ion 
was jus t t h e reverse for t h e Kisvárdai Rózsa and Mindenes varieties (in com-
par ison to t h e earlier f igures) . According t o the 1961 d a t a the sugar c o n t e n t 
of Mindenes and Somogyi Sárga decreased while t h a t of t h e Somogyi Kifli, 
Gülbaba, Kisvárdai Rózsa a n d Somogyi Korai increased (Table 5). 
2. Improved German method 
a) Virus infection 
Virus exper iments in t h e field b a s e d on the i m p r o v e d German m e t h o d 
were carr ied out between M a y 15 and 20 and June 1 a n d 4, while select ion 
was made be tween May 5 a n d 9, 21 and 25 and be tween J u n e 4 and 10. The 
resul ts show t h a t viruses a re reducible w i t h the excep t ion of the P V S in-
fect ion of Somogyi Kifli (in comparison t o the data o b t a i n e d in 1961). How-
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Table 4 
Average virus infection of potatoes during the examination of the improved 
German method 
( Including complex virus forms, hea l thy p lan t s and index of infect ion) 
Var ie ty 
No. of selected 
Occurrence of viruses in 1963, in % 
No. of hea l thy Complex vi rus I n d e x of 
p lan t s in % 
P V X P V Y P V S P L R V 
p lan t s fo rms infect ion 
Somogyi Kifli 26 а ; /37Ь ; 7/33.5 36/32.5 10/25 46/33 6/59.5 57/106 
— 73.4е ' - 7 9 . 2 + 10.7 — 60 + 39.3 — 90 - 4 6 . 3 
Giilbaba  43/51 20/22 8/12.5 61/69.5 18/39 22/9 24/43 107/143 
—9.1 - 3 6 — 12.3 - 5 3 . 9 + 150 —44.2 — 25.2 
Kisvárdai Rózsa 63/77 10/13.5 10/9 39/39 23/57 28/12 25/32 82/118.5 
— 26 + 11 0 — 59.7 + 133 — 21.9 — 30.9 
Mindenes 26/35 2/8 1/5 35/59 3/23 75/32 2/29 41/95 
- 7 5 - 8 0 — 40.7 - 8 7 . 0 + 134.3 - 9 3 . 2 - 5 6 . 9 
Somogyi Korai 21/23 2/11.5 1/13.5 39/48.5 4/14 81/30 4/19.2 46/87.5 
— 81.9 92.6 — 19.6 — 71.5 + 170 — 79.2 — 47.5 
Somogyi Sárga 27/45 4/10 6/11 33/35.5 8/31 63/35 7/17 51/87.5 
— 60 45.5 — 7.1 — 74.2 + 80 — 58.9 — 41.8 
No te s : "' the n u m b e r of selected p lan t s in 1962. 
' ' t he n u m b e r of selected p lan t s in 1961. 
c
' Occurrence of viruses in 1963. 
Occurrence of viruses in 1961. 
e1
 Reduc t ion of individual viruses, and complex virus forms, i.e., reduc t ion of 
virus infect ion, in percentage (—) and the growth in the n u m b e r of 
heal thy p lan t s in percentage ( + ) . 
Table 7 
Yields of the different potato varieties in respect to standard grading of tubers ( Improved German me thod ) 
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ever , these va lues canno t be accep ted even on t h e basis of the e x t r e m e l y 
t h o r o u g h selection done over a two-yea r period (39.4%) (Table 6). 
Somogyi Korai showed the grea tes t r educ t ion of P V X (81.9%), b u t for 
Giilbaba there was only a 9 .1% reduc t ion (Table 6). We could ha rd ly reduce 
t h e spread of P V Y in 1963 a f te r t w o years of t ho rough selection. Moreover , 
th i s v i rus increased b y 11% for Kisvárdai Rózsa. I n cont ras t t o these Somogyi 
Korai, Somogyi Kifli and Mindenes showed a 9 2 . 6 % , 79 .2% and 8 0 % reduc t ion 
respect ively (Table 6). 
Ins tead of be ing reduced, P V S increased b y 10.7% in t h e Somogyi 
Kifli var ie ty . I h a v e succeeded in reducing s l ight ly the occurrence of P V S 
in t h e other va r i e t i e s : Giilbaba: 12 .3%; Mindenes : 40 .7%; Somogyi Korai: 
19 .6% and Somogyi Sárga: 7 . 1 % (Table 6). 
P L R V was r e d u c e d by 8 7 % for Mindenes while for Giilbaba and Kisvárdai 
Rózsa t he r educ t ion was only 5 3 . 9 % and 5 9 . 7 % respect ively (Table 6). 
I was h a p p y t o note t h a t t h e n u m b e r of h ea l t h y Somogyi Korai p l an t s 
h a d increased b y 1 7 0 % and increases had been f o u n d among the o ther var ie t ies , 
too . The complex v i rus forms were especially reduced for the Somogyi Kifli 
a n d Somogyi Korai a n d there was no increase for a n y of the var ie t ies (Table 6). 
Virus infec t ion was in general reduced f r o m 25.2 to 56 .9%. 
b) Yields 
I t is s ignif icant t h a t exper iments based on t h e improved G e r m a n m e t h o d 
showed a 3 — 32 d e c a g r a m yield increase per p l a n t in comparison to the yields 
of 1961. Forcing h a d presumably a favourab le ef fect on yield because t h e 
average yield of t h e varieties p roduced with t h e German m e t h o d (wi thout 
forcing) was 2 — 26 decagrams less pe r p lan t in compar ison to t h e 1962 average 
yields. The yield p e r cadastra l acre increased to t h e same e x t e n t (Table 7). 
c) Content analysis of the potatoes 
After the fu l l r ipening of t h e d i f ferent var ie t ies , content analyses were 
pe r fo rmed . In compar i son to the f igures of 1961 t h e water con ten t of a few 
p o t a t o varieties was reduced, while t h e d r y - m a t t e r con ten t increased (Somogyi 
Kifli: + 1; Giilbaba: + 0.2; Kisvárdai Rózsa: + 0 . 8 ; Mindenes: + 3 . 8 ; Somogyi 
Korai: + 2 . 2 and Somogyi Sárga: + 4 . 2 ) . 
I n comparison t o the da ta ga ined in 1961 t h e sugar con ten t of Giilbaba, 
Kisvárdai Rózsa, Somogyi Korai was reduced, while t h a t of Mindenes and 
Somogyi Sárga increased and Somogyi Kifli r ema ined the same (Table 5). 
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RECLAMATION OF T H E SANDY SOILS OF TAHREER 
PROVINCE USING DEEP SHEET LAYERS 
By 
F . M . A . M A K L E D 
F A C U L T Y O F A G R I C U L T U R E . E L - A Z H A R U N I V E R S I T Y , U N I T E D A R A B R E P U B L I C 
39 l y z i m e t e r plots were f i l led with s a n d y soil f r o m Tahree r P rov ince , Deep s h e e t 
layers used were clay, f a r m m a n u r e at d e p t h s 50, 60, 70 cm, a n d isola t ing s u b s t a n c e s 
a t 60 cm d e p t h . Barley, a n d p e a n u t s were p l a n t e d in these l y z i m e t e r s . The e f fec t s of 
this t r e a t m e n t on pe rco la t ed w a t e r and c r o p yie ld were i n v e s t i g a t e d . The r e s u l t s 
obta ined s h o w e d clearly t h a t u s ing any of t h e d e e p sheet layer w a s b e t t e r t h a n con t ro l 
or surface m a n u r e d t r e a t m e n t s . Also t h a t i s o l a t i n g layers were b e s t for the p u r p o s e 
aimed a t , fo l lowed by f a r m m a n u r e t r e a t m e n t s , t h e n the clay t r e a t m e n t s . T h e r e s u l t 
of the p r e s e n t work was d i scussed and c o m p a r e d to results of o t h e r au thors , w h i c h 
gave b a c k i n g to the resul t s ach ieved . 
Int roduct ion 
The whole area of U .A .R . is about 250 million feddan . O u t of the 8 mil-
l ions arable f e d d a n , only 6 mil l ions are cu l t i va t ed . In o ther words , the cul t i -
v a t e d land in U . A . R . is l imited to the Delta besides a green r ibbon of l imi ted 
w i d t h on bo th sides of the Nile sur rounded b y desert. The deser t soils be long 
t o t h e arid zone under which warm condi t ions and lack of water p reva i l . 
Wea the r ing f a c t o r s especially t h e chemical ones are weak owing to absence 
of t h e water f a c t o r . Humus f o r m a t i o n is r a re owing to its q u i c k decomposi t ion 
u n d e r high t e m p e r a t u r e . Con t inua l sinking of clay with d o w n w a r d m o v e m e n t 
of irrigation w a t e r represents a weak point in sand amel iora t ion . The p r o b l e m 
of utilizing a n d improving loose sandy soils h a s not been comple te ly c lar i f ied. 
I n spite of t h e accumula ted l i te ra ture a n d correct inferences suggested b y 
m a n y scientists , t he deve lopment of the agrotechnics of s a n d y soils (excep t 
in the Ne the r l ands ) is in general far f rom sa t i s fac tory . This work is a imed to 
a p p l y and a t t r a c t the a t t e n t i o n to the new m e t h o d used b y E G E R S Z E G I (1953) 
in Hungary . I t s success r e su l t ed in its app l ica t ion in Sovie t Union, I t a l y , 
Po land , Czechoslovakia, E a s t Germany , a n d Holland. This me thod is b y t h e 
p resen t au tho r s believed to be the cheapes t proper m e t h o d to be p rac t i ced 
in U.A.R. 
Besides t h e usual m e t h o d of sand cu l t iva t ion such as sur face agr icu l ture 
pract ice in wh ich depth of ploughing de t e rmines volume roo t deve lopment , 
s tabi l izat ion of s and surface, inunda t ion b y si l t-charged w a t e r and en r i chmen t 
w i th clay, the above method of sand rec lamat ion which ensures a higher degree 
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of utilizing w a t e r and n u t r i e n t con ten t , and provides more p ro f i t ab le use 
of organic m a t t e r should be adopted . 
E G E R S Z E G I ( 1 9 5 3 ) s t a t e s t h a t sp read ing a carpet - l ike layer of c l ay and 
d i f ferent organic subs tances in a depth of 40 cm reduces t h e velocity of w a t e r 
percola t ing downwards . Also t h a t way m o r e water can be stored a t a d e p t h 
beyond the p loughed layer . The subs tance t o be used in bu i ld ing the l aye r m u s t 
have a higher water -ho ld ing capaci ty , h igh moisture c o n t e n t in s ta te of equi-
l ibr ium, good wa te r releasing abili ty, a n d a re ta in ing effect on perco la t ion 
w i thou t being qui te wa te r t i gh t . In add i t ion the i m p r o v i n g layer is a source 
of nu t r i en t s . He adds t h a t sand i m p r o v e m e n t , by c a r p e t like placed layers 
realizes the principle of combining a la rger potent ia l w a t e r stock w i t h an 
a b u n d a n t and act ive local source of nu t r i en t s . The presence of mineral col loids 
f avourab ly inf luences the adsorp t ion of b o t h water a n d nu t r ien ts . 
F rom t h e above, i t seemed i m p o r t a n t t o apply a n d s tudy this m e t h o d 
in the U . A . R . especially a f t e r i ts success b y E G E R S Z E G I ( 1 9 5 3 ) , A N T A L ( 1 9 5 6 ) ,  
LÁNG ( 1 9 5 8 ) , KLIMES ( 1 9 5 6 ) a n d MAKLED ( 1 9 6 2 ) . 
Exper imenta l Pa r t 
a) Design of experiments 
E x p e r i m e n t s were car r ied o u t in Iyz imeters con ta in ing s a n d y soil of Tahreer P r o v i n c e 
S o u t h e r n p a r t . Vi rg in sand was p u t in the l y z i m e t e r ' s plots . E a c h p l o t size was 1 m 3 , f i l t r a t e d 
w a t e r was collected f r o m Iyz imete r s to be ana lysed . T h e deep sheet l a y e r s used in t hese e x p e r i -
m e n t s were e i the r of c lay t a k e n f r o m Nile s e d i m e n t s ( 5 7 % silt + c l a y , 0 .075% to t a l N) , f a r m 
m a n u r e ( 4 0 % silt + clay, 0 . 9 0 % t o t a l N), or e i t h e r one of t h e i so la t ing layers d e s c r i b e d 
below. Crops used in the e x p e r i m e n t s were ba r ley a n d peanu t s . 
The t r e a t m e n t s were as fo l lows: 
A) Clay a n d f a r m m a n u r e expe r imen t s : 
E i t h e r c lay or m a n u r e w a s p u t a t d e p t h s recorded . 
1. Control w i t h o u t a n y a d d i t i o n . 
2. Sur face c lay add i t ion . 
3. One l aye r a t 50 cm d e p t h . 
4. One l aye r a t 60 cm d e p t h . 
5. One l a y e r a t 70 cm d e p t h . 
B ) I so la t ing subs t ances 
1. Contro l w i t h o u t a n y a d d i t i o n . 
2. P e r f o r a t e d a s p h a l t l aye r a t 60 cm d e p t h . 
3. P e r f o r a t e d whi te ny lon l a y e r a t 60 cm d e p t h . 
4. P e r f o r a t e d b lack n y l o n l aye r at 60 cm d e p t h . 
5. A s p h a l t e d p e r f o r a t e d c a n v a s at 60 c m d e p t h . 
6. A s p h a l t e d pe r fo r a t ed p a r c h m e n t p a p e r a t 60 cm d e p t h . 
Three rep l ica tes for each t r e a t m e n t were p l a n e d a n d tes ted. F o r minimising t h e a m o u n t 
of t h e i r r igat ion w a t e r 525 l i t re w a t e r was g iven to every t r e a t m e n t all over the v e g e t a t i o n 
per iod . Pe rco la ted w a t e r was g a t h e r e d and a n a l y z e d . 
b) Analytical methods 
Mechanica l ana lys i s was d e t e r m i n e d b y d é c a n t a t i o n m e t h o d , calcium c a r b o n a t e b y 
Collind ca lc imeter . W a t e r e x t r a c t used in chemica l analysis was 1 : 1 organic m a t t e r was 
e s t i m a t e d by WALKELY— BLACKS, t o t a l n i t rogen w i t h K je ldah l m e t h o d . 
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Resul ts 
Tables 1, 2 show t h e mechanical , a n d chemical ana lys is of s and used. 
F r o m these tables i t is clear t h a t t h e used sand is ve ry poor in organic 
m a t t e r and ni t rogen. 
Table 1 
Mechanical analysis of the used sand in per cent 
Gravel Coarse sand Fine sand Silt + clay C a C O , T. s. s. 
— 
72.17 25.75 1.44 0.62 0.02 
Table 2 
Chemical analysis of the used sand 
Tota l soluble sal ts  0 . 0 2 % 
Sodium ca rbona te  — 
Sodium b ica rbona te  0.12 т . е . 
Sodium chloride  0.17 т . е . 
p H 8.1 
Organic m a t t e r  0 . 0 1 % 
Total nitrogen  0 . 0 0 2 % 
C/N  3 
Bar ley was sown on t h e 7th of November 1962 us ing same q u a n t i t y 
of grains t o every t r e a t m e n t . Table 3 presen ts the e f f ec t of p laced layer 
on the q u a n t i t y of pe rco la ted water a n d i t s N content . 
F r o m t h e above t a b l e it is clear t h a t : 
1. T h e highest a m o u n t of pe rco la ted water w a s gathered f r o m the 
control . 
2. P lac ing a layer a t different d e p t h s decreased t h e inf i l t ra ted wate r 
in compar ison also to su r face fer t i l izat ion. 
3. T o t a l ni t rogen in t h e percola ted wa te r was less in t r e a t m e n t s made 
wi th sheet layers meaning t h a t more n i t r ogen was used b y the p lant r o o t s or 
res tored in t h e soil for t h e beni f i t of t h e roots . 
4. I so la t ing subs tances have the h ighes t efficiency t o re tard the in f i l t r a t -
ing wate r a n d prevent n u t r i e n t s f rom loss. 
On t h e 10th of April 1963 crop was ga thered . Seeds were separa ted f rom 
s t raw, and weighed. W e i g h t s can be seen on tabic 4. 
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Table 3 
Percolated water and its N content 
N u m b e r T rea tmen t» 
Wate r 






w a t e r 
p .p .m . 
l 525 155 240 
2 525 121 230 
3 525 107 160 
4 Clay a t 60 cm depth  525 100 140 
5 Clay a t 70 cm depth  525 98 140 
6 Farm m a n u r e a t 50 cm d e p t h  525 97 130 
7 Farm m a n u r e a t 60 cm d e p t h  525 95 130 
8 Farm m a n u r e a t 70 cm d e p t h  525 93 120 
9 Asphalt a t 60 cm depth  525 78 120 
10 White n y l o n a t 60 cm d e p t h  525 92 120 
11 Black n y l o n at 60 cm d e p t h  525 92 120 
12 Asphalted canvas a t 60 cm d e p t h  525 91 150 
13 Asphalted parchment pape r 60 cm depth  525 91 150 
Table 4 
Effect of the different treatments on crop yields of Barley 





l 75 100.0 
2 Clay (on surface)  200 266.6 
3 265 353.3 
4 Clay a t 60 cm depth  265 353.3 
5 Clay a t 70 cm depth  260 346.6 
6 F a r m m a n u r e at 50 c m d e p t h  280 373.3 
7 F a r m m a n u r e at 60 c m d e p t h  280 373.3 
8 F a r m m a n u r e at 70 cm d e p t h  260 346.6 
9 Aspha l t a t 60 cm d e p t h  320 426.6 
10 Whi t e ny lon 60 cm d e p t h  310 413.3 
11 Black ny lon 60 cm d e p t h  310 413.3 
12 Aspha l t ed canvas 60 cm d e p t h  270 360.0 
13 Aspha l ted parchment p a p e r 60 cm d e p t h  260 346.6 
L . S. D. 60.8 
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Tab le 5 
Analysis of variances 
Source of var iances 
Degree of 
f r e e d o m Sum squa re s Mean. S. S. F . f rom tablée F . f r o m da ta 
l . T rea tmen t s 12 8714 726 2.18 8.9 
2. Replicates 2 381 191 3.40 2.4 
3. Error 24 1949 81 
F r o m this table a n d stat ist ical ana lys i s of da t a i t can be concluded t h a t : 
1. T rea t ing the s a n d with d i f f e r en t layers gave more s igni f icant crop 
yield increase t han t h e control . 
2. W i t h regard t o d i f ferent d e p t h s of all t r e a t m e n t s there were n o signif-
icant dif ferences be tween t h e m . 
3. T h e single t r e a t m e n t which gave s ignif icant differences was the 
asphal t in comparison t o clay layer placed at 70 c m and aspha l t ed parch-
ment p a p e r a t 60 cm. 
4. T h e decreasing ef fec t of the p l aced layers w a s isolating ma te r i a l s > 
f a rm m a n u r e > clay. 
The exper iments were cont inued only by p l a n t i n g peanut seeds on 23rd 
of May 1963 with the s a m e t r e a t m e n t s , replicates p lo t s , wi thout a n y addi t ion 
Tab le 6 









i Control  1400 100.0 
2 Clay (on surface)  1600 114.2 
3 Clay at 50 cm d e p t h  1800 128.5 
4 Clay at 60 cm d e p t h  1800 128.5 
5 Clay at 70 cm d e p t h  1750 125.0 
6 F a r m manure a t 50 cm depth  2000 142.8 
7 F a r m manure a t 60 cm depth  2000 142.8 
8 F a r m manure a t 70 cm depth  1900 135.7 
9 Asphal t a t 60 c m dep th  2200 157.1 
10 Whi te nylon a t 60 cm depth  2100 150.0 
11 Black nylon a t 60 cm depth  2100 150.0 
12 Asphalted canvas a t 60 cm d e p t h  2000 142.8 
13 Asphalted p a r c h m e n t paper a t 60 cm depth  1900 135.7 
L. S . D  136 
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Table 7 
Analysis of variances 
Source of variances 
Degree of 
freedom S u m squares M e a n . S. S. F. f r o m t ab l e s F. from d a t a 
Between 
1. Trea tments  12 96 764 8.064 2.18 19.5 
Between 
2. Beplicates  2 62 31 3.40 0.08 
3. Er ror  24 9 903 413 
of clay or m a n u r e a n d were g a t h e r e d on 8 th of October 1963 as shown in 
Tab le 6. 
Tables 6 a n d 7 gave t h e s a m e conclusions as Tables 4 a n d 5. Moreover, 
i t is most i m p o r t a n t to point o u t concerning t h e crop yield t h a t there were 
s igni f icant d i f ferences be tween t r e a t m e n t s of isolating subs tances , f a r m 
m a n u r e , and c lay t r ea tmen t s . 
To have a n accura te decision about a p p l y i n g this m e t h o d in large scale, 
ba r l ey was r ecu l t i va t ed in t h e s a m e lyz imeters . I t was sown on the 7 th of 
November 1963 u n d e r the same condit ions. T a b l e 8 presents t h e grain weight 
measured on 8 t h of April 1964. 
Table 8 
Effect of the different treatments on crop yield of barley 
Seeds in Yield increase 
N u m b e r T r e a t m e n t s Ki lo/per as percentage 
f e d d a n of control 
l Control  80 100.0 
2 Clay (on surface)  330 
3 Clay a t 50 cm depth  400 
4 Clay a t 60 cm depth  390 
5 Clay a t 70 cm depth  360 
6 F a r m m a n u r e a t 50 cm d e p t h  410 
7 F a r m m a n u r e a t 60 cm d e p t h  360 
8 Fa rm m a n u r e a t 70 cm d e p t h  370 
9 Asphal t a t 60 400 
10 Whi te ny lon a t 60 cm d e p t h  380 
11 Black ny lon a t 60 cm d e p t h  380 
12 Asphal ted canvas at 60 c m dep th  360 
13 Asphal ted parchment p a p e r a t 60 cm d e p t h  350 
L. S. D  122 
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Resul t s obta ined in Tables 8 and 9 confirmed resul t s and conclusions 
of t h e f i r s t exper iment in 1962. 
Table 9 
Analysis of variances 
Source of variances 
Degree of 





F . f rom 
d a t a 
1. B e t w e e n t r e a t m e n t s  12 267 857 20 604 2.18 3.8 
2. B e t w e e n replicates  2 15 471 7 735 3.37 1.4 
3. 24 138 529 5 328 
Discussion 
S a n d y soil i m p r o v e m e n t b y deep sheet layers were used by m a n y scien-
t i s t s and proved to be one of the bes t me thods . The p resen t work was pe r fo rmed 
in t h e Uni ted Arab Republ ic in the Tahree r Province t o assure its eff ic iency 
as a modern cheap m e t h o d aga ins t sand ameliorat ion u n d e r local condi t ions . 
The results ob ta ined in this work are in agreement wi th those achieved 
b y EGERSZEGT ( 1 9 5 3 ) , KLIMES ( 1 9 5 6 ) and LÁNG ( 1 9 5 8 ) . KLIMES r epor ted t h a t 
the deep sheet layers were responsible fo r : 
1. W a t e r accumula ted in the profi le being abou t 20% more t h a n in the 
non-recla imed sand. 2. Increas ing t h e original field capac i ty owing t o the 
decrease of water conduc t iv i ty . 3. Higher moisture con t en t t han the su r round-
ing sand which mus t be a t t r i b u t e d to the absorpt ion force of the layer. 4. Their 
green mass containing more mois ture a t t h e saine t ime t h a n the surface m a n u r -
ing or unrecla imed. 5. The powerfu l development of r oo t s due to loosening 
the deep layers. Similar resul ts were also repor ted b y LÁNG ( 1 9 5 8 ) . The 
following table shows his resul ts : 
Trea tmen t s 
Yield Q/Kh 
Seeds Straw 
1. Un t r ea t ed sand  
2. Surface f a r m m a n u r e d sand  
3. Sand reclaimed w i th one layer of f a r m y a r d manure 
Q = 100 k i logram 







I t was also repor ted b y Láng t h a t t h e sand rec la imed by this m e t h o d 
increased the to ta l yield compared wi th the mean yields of the same f a r m as 
9 Acta Agronomica Academiae Scientiarum Hungaricae 15, 1966 
4 0 2 F . M. A. M A K L E D 
increase in yield 
F e e d crops 5 3 % 
Cereals 2 2 % 
P o t a t o e s 7 0 % 
These r e su l t s in addit ion t o wha t this w o r k has shown, m a k e s it easy to 
conclude t h a t t h i s new method is b y far, the b e s t . The t r e a t m e n t s used resul ted 
in re tarding t h e velocity of in f i l t r a t ing w a t e r downwards , restor ing more 
nu t r i en t s . I so l a t i ng substances gave the h ighes t crop yield w i th regard to 
f a r m manure a n d clay t r e a t m e n t s . Fa rm m a n u r e t r e a t m e n t s gave somewha t 
h ighe r crop yield increase t h a n t h o s e of clay t r e a t m e n t s . The re were no signifi-
c a n t differences be tween the d i f f e r e n t depths of placed layers , which ensured 
t h a t there was n o need to p u t t h e layer deepe r t h a n 50 c m t o decrease t h e 
expenses . 
In add i t ion t o higher y ie lds a t ta ined , cost of rec lamat ion is no t expensive. 
O n the con t r a ry i t may be cons idered cheaper t h a n other s t a n d a r d me thods 
w h e n keeping in mind the t ime f ac to r , its r es idua l effect, and t h a t it is applied 
once to the s a m e soil. P rac t i ca l cost should therefore be e s t i m a t e d by us ing 
t h i s method on la rge scale, u s i n g mechanical i n s t rumen t s . T h e au thor empha-
sizes the i m p o r t a n c e of r u n n i n g such an expe r imen t in the n e a r fu ture . 
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THE CHANGES OF SOLASODINE CONTENT IN THE 
"INDUSTRIAL SHOOTS" OF SOLANUM LACINIATUM AIT. 
B y 
J . V Á R A D I , É . CSAPÓ, J . HALMAI 
D E P A R T M E N T O F P H A R M A C O G N O S Y , MEDICAL U N I V E R S I T Y , B U D A P E S T 
W e h a v e s t u d i e d , according to t h e p a r t s of the d a y , t h e changes of so lasod ine con-
t e n t in the shoot t i p s of Solanum laciniatum Ait . to be w o r k e d u p indus t r i a l l y . I t has 
b e e n found t h a t t h e c o n c e n t r a t i o n of solasodine in t h e s h o o t t ips decreases a t d a y - t i m e 
while a t n ight a n d a t d a w n respec t ive ly , i t becomes g r e a t e r . 
In t roduct ion 
I t is a well-known phenomenon t h a t the agent of medicinal p l a n t s under-
goes considerable changes in the course of the on togene t ic deve lopment of the 
p l a n t . T h a t fact had been establ ished b y MURAVJEVA e t al. (1964) also with 
t h e p l a n t examined here . In f avour of ensur ing higher agen t content according 
to t h e V. Hungar i an Pha rmacopoe ia , too , (1954) t h e leaf drugs of Solanaceae 
m u s t be gathered dur ing f lower ing or a t t h e beginning of f lowering, while the 
s tem-leaves of Digitalis purpurea L. before f lowering. However , one cannot 
s t a t e in such an u n a n i m o u s m a n n e r t h a t in the accumula t i on of t h e so-called 
s econda ry metabol i sm p roduc t s the re exists with eve ry p lan t a daily r h y t h m , 
too. 
The knowledge of the change in agents according t o the par t s of t h e day 
is v e r y i m p o r t a n t especially if t h e medicinal p lan t is used as r a w mater ia l 
for medicines. Th rough knowing t h e proper t ime of gather ing, more agent 
can be obta ined and th i s might reduce t h e processing expenses considerably . 
T h a t is t h e reason w h y we aimed a t examining t h e change of the solasodine 
c o n t e n t t aken as a f u n c t i o n of p a r t of t h e day in t h e Solanum laciniatum Ait. 
shoots m e a n t to be used for indus t r ia l purposes. We h a v e been c o n f i r m e d in 
our a im also by t h e f a c t t h a t MÁTHÉ — FÖLDESI (1965) in the i r most u p - t o - d a t e 
m o n o g r a p h y have no t ment ioned ye t the daily change of glycoalkaloids. 
T h o u g h the examina t ion of t h e dai ly f luc tua t ion of alkaloids a n d glyco-
sides as two i m p o r t a n t groups of agents , has not p roduced so f a r un i fo rm 
resul ts , HEMBERG — F L Ü C K (1953) have found in t h e Datura stramonium L., 
and HEYDENREICH — P F E I F E R (1962) in t h e Papaver somniferum L. t h a t the 
q u a n t i t y of alkaloids increases dur ing t h e night r each ing its m a x i m u m in the 
ear ly morn ing hours , while i t drops a t day- t ime. S Á R K Á N Y — D Á N O S (1957) 
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h a v i n g examined t h e r h y t h m of morph ine a n d t h e associate alkaloids in t h e 
p o p p y , during t h e deve lopment of the capsule and seed in 3 cycles, have 
n o t i c e d in the developing capsules besides t h e m a x i m u m of t h e forenoon hours , 
a n o t h e r m a x i m u m in the n ight - a n d the ear ly morn ing hours . I n some of t h e 
glycoside con ta in ing plants t h e da i l y oscillation of the glycoside q u a n t i t y has 
n o t been es tab l i shed , while in case of other glycoside con ta in ing plants th i s 
c o u l d be done. T h u s , according t o H E G N A U E R (1953) in t h e leaves of Arcto-
staphylos uva ursi (L.) Spreng, t h e arbut ine , in those of Saponaria officinalis 
L . t h e saponine a n d the glycosides of Rheum palmatum L. are p r e sen t in small 
q u a n t i t i e s in t h e morn ing while t h e i r quan t i t y is higher at noon or in the eve-
n i n g . According t o the i nves t i ga t i on of H E G N A U E R (1953), the s teroid 
glycosides being of impor tance in the present case, are to be found in t h e 
l e a v e s of Digitalis purpurea L. i n a higher a m o u n t during a f t e r n o o n showing 
a m a x i m u m at 5 p . m . That r e s u l t is in good agreement w i th t h e results of 
o t h e r inves t iga t ions and show t h a t the accumula t ion and f o r m a t i o n , respec-
t i v e l y , of the glycosides are in connect ion w i th insolation. 
The change of glycoalkaloids in plants especially in t h e Solanum species 
h a s no t been d e a l t with or o n l y very little. He re we can re fe r only to the 
pub l i ca t ion of B A L C A R - S K R Z Y D L E W S K A et al. (1964) who e x a m i n e d the daily 
f l u c t u a t i o n of t h e glycoalkaloid con ten t in t h e leaves of Solanum laciniatum 
A i t . in samples t a k e n every 4 h o u r t h roughou t 3 days. They c a m e to the con-
c lus ion tha t t h e regular daily oscillations of t h e glycolalkaloid content could 
n o t be established in a hab i tua l ly repeated w a y . 
Mate r i a l and Method 
Our aim w a s t o examine t h e c h a n g e occurr ing in t h e d i f fe ren t p a r t s of t h e day , in t h e 
s o l a s o d i n e con ten t of t h e so-called " i n d u s t r i a l s h o o t s " (25 — 40 cm s h o o t - t i p s ) t h a t h a d n ' t 
y e t b e e n e x a m i n e d so f a r . (Fig. 1.) T h e n e e d for e x a m i n i n g t he shoots h a s a p p e a r e d in t h e 
f a c t t h a t the g a t h e r i n g of the leaves d e m a n d s much w o r k a n d t h u s no t e c o n o m i c a l for i ndus t r i a l 
p roce s s ing ; f u r t h e r m o r e , according t o r e c e n t s t a t e m e n t s , t h e f o r m a t i o n of g lycoalka lo ids in 
t h e Solanum laciniatum as c o n t r a s t e d w i t h o ther Solanaceae p l an t s occu r s in t he leaves a n d 
p e r h a p s in the y o u n g s t e m s r a the r t h a n i n t he root ( V á g ú j f a l v i 1 9 6 5 ) . 
T h e samples f o r ou r i n v e s t i g a t i o n s were ga the red in t h e B u d a k a l á s z f i e l d s of t he Gyógy-
növény Kutató Intézet (Besearch I n s t , f o r Medicinal P l a n t s ) twice 24 h o u r s o n t he 5 — 6 Oc t . 
1965 , a n d 12 — 13 O c t . 1965. G a t h e r i n g s t a r t e d a t 8 a . m . a n d every s e c o n d h o u r t he 25 c m 
s h o o t - t i p s were c u t f r o m 50 — 50 d i f f e r e n t p lan t s . T h e s h o o t - t i p s be ing c u t t o pieces of 5 m m 
w e r e d e s e n z y m a t e d a t 105°C to 15 ' a n d t h e n dr ied u p a t r oom t e m p e r a t u r e . The a i r -dr ied 
d r u g w a s dried a t 60° С to weight c o n s t a n c y and t h e n p o w d e r e d (0 — 0.75 m m ) . T h e d rug pow-
d e r w a s h o m o g e n i z e d , weighed a n d k e p t in exs icca tor u n t i l t he d e t e r m i n a t i o n of so lasodine 
c o n t e n t . The p e r c e n t a g e of dry s u b s t a n c e referred t o t h e f r e sh weight , w a s ca lcu la ted f r o m 
t h e r a t i o of f r e s h - w e i g h t and d r y - w e i g h t . 
The p lan t s of a b o u t the s a m e d e v e l o p m e n t a l s t a g e f r o m which s a m p l e s were g a t h e r e d 
w e r e one year old, a p p r o x i m a t e l y 140 c m h igh , r a the r b r a n c h i n g p l an t s w i t h l igneous s t em a n d 
h a v i n g f ru i t being t u r n in to yellow, h o w e v e r , still in f l o w e r . The p l a n t s p r o d u c e d for a b o u t 
t e n y e a r s in H u n g a r y , fu rn i shed the s e e d - m a t e r i a l for g r o w i n g in 1966, a n d m i g h t be cons idered 
g e n e t i c a l l y un i fo rm . T h e growing of t h e p l an t s was p e r f o r m e d in a D a n u b e f lood area r i ch 
i n n u t r i e n t s and b e i n g abou t 1 c a d a s t r a l yoke. 
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Since the collecting of t h e material f r o m one p lan t or f r o m t h e same group of p l a n t s 
would no t be advisable because of the high-degree damage done t o t h e p lant and, d u e t o i t , 
to the considerable change of the i r metabol ism, we decided to g a t h e r the mater ia l a lways 
f rom d i f f e ren t 50 p lan ts in a w a y t h a t before s t a r t ing ga ther ing , 600 — 600 ind iv idua l s of 
similar deve lopment — on t h e basis of field e s t ima t ion — h a d been assigned. F i r s t of all, 
we w a n t e d to follow wi th a t t e n t i o n the f o r m a t i o n of the drug a g e n t meant for i ndus t r i a l 
processing a n d to establish w h e t h e r the type of t he daily r h y t h m in glycoalkaloids was glyco-
Fig. 1. Shoot t i p s cu t for indus t r ia l process ing ( P h o t o : J . Biró) 
sidic or similar to the Solanaceae alkaloids, was h u t an i tem of secondary impor tance . W e are 
of the opinion t h a t the samples t a k e n f rom a g rea t number of p l a n t s will give average resu l t s 
t h a t can be evalua ted . 
S imul taneous ly wi th t h e sampling done eve ry 2 hours, we m e a s u r e d also the t e m p e r a -
ture. The t e m p e r a t u r e va lues as well as the day- a n d n ight hours a re shown on Fig . 2. The 
t e m p e r a t u r e dur ing the f i r s t series gathering was relat ively h igh t , b u t towards t h e e n d of 
the second series gather ing, in t he early morn ing hours , i t d ropped b a c k to 0° C. 
T h e solasodine c o n t e n t of the samples has been measured w i t h the me thod of Mrs. 
VALOVICS (1964), which consis ts of extract ing t h e d rug powder w i t h 2 % oxalic acid a n d h y d r o -
lysing t he glycoalkaloids — in the aliquot of t h e ex t rac t ion — w i t h hydrochloric ac id on 
wa te rba th . A f t e r f inishing t h e hydrolysis, t he solasodine basis was precipi ta ted w i t h alkal i . 
F rom the prec ip i ta te the solasodine was carr ied in to chloroform a n d the basis t i t r a t e d , in 
a med ium f ree f rom water , w i t h a chloroform p- to luol sulfonic acid measur ing liquid ( t i t r a t i n g 
solution). 
The percenti le solasodine values shown in F igures 2 and 3 are t h e resul ts of t he ave rage 
values of 3 — 3 measurings agreeing within ± 2 . 4 % . 
Results and Discussion 
I n Fig. 2 the solasodine per cent as calculated for the fresh we igh t , 
the hours in day and n i g h t and t e m p e r a t u r e values are shown. The percen t i l e 
solasodine content re fe r red to the raw ma te r i a l , — t h o u g h t h e curve is showing 
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some f l u c t u a t i o n , — seems t o be higher a t d a w n , then it decreases at day - t ime , 
a n d at night i t is higher t h a n dur ing the d a y . The solasodine con ten t does n o t 
show closer r e l a t i on with t e m p e r a t u r e t h o u g h in case of h igher t e m p e r a t u r e 
values , the solasodine c o n t e n t referred t o t h e fresh weight , is re la t ively low 
In Fig. 3 t h e percent i le solasodine v a l u e s referring t o t h e dry ma te r i a l , 
a n d the pe rcen t i l e fo rmat ion of the dry m a t e r i a l content in t h e samples a re 
shown. The solasodine curve is similar t o t h e previous one. W i t h the beg inn ing 
Fig. 2. The f o r m a t i o n of solasodine content in per cent as referred to the fresh weight 
of pho tosyn thes i s and ass imila t ion the d r y ma te r i a l content increases r each ing 
i t s m a x i m u m a t 4 p .m. and a f t e rwards it decreases. S imul taneous ly wi th t h e 
m a x i m u m of d r y material c o n t e n t the solasodine m i n i m u m as referred t o t h e 
d r y mater ia l c o n t e n t was obse rved . This p r o v e s certain re la t ionsh ip b e t w e e n 
t h e two processes in spite of t h e fact t h a t d u r i n g the n igh t -hours t h a t re la t ion-
sh ip is far f r o m being so u n a m b i g u o u s (Fig. 3). 
Our r e su l t s considerably differ f r o m t h o s e obtained b y B A L C A R - S K R Z Y D -
L E W S K A et al. (1964) who regis tered a general increase of glycoalkaloid c o n t e n t 
a t day-t ime whi le a general decrease a t n i g h t . Neither agrees with our resu l t s 
t he i r s t a t e m e n t according t o which t h e m a x i m u m of t h e glycoalkaloids 
coincides, w i t h t h e m a x i m u m dry mater ia l con ten t in t h r ee cases. I t is t o be 
ment ioned , howeve r , t h a t t h e authors h a v e examined on ly t h e leaves a n d 
n o t the so-called " indus t r i a l shoo t s " ; f u r t h e r m o r e , even in t h e i r opinion t he i r 
me thod to de t e rmine the glycoalkaloids was less accura te . On the basis of 
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r epea ted regular f luc tua t ions did n o t occur in glycoalkaloid c o n t e n t corre-
sponding to the r h y t h m i c change of d a y and night . 
Our results show t h a t there exists a certain dai ly rhy thm in t h e change 
of solasodine content also proved b y the percentile values as ca lcula ted for 
the f resh weight. Since this r h y t h m shows a cer ta in relationship wi th the 
changes of the dry mater ia l content as well this migh t be a consequence of it 
and therefore it could be decided for cer ta in only a f t e r fu r the r invest igat ions — 
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Fig. 3. T h e f o r m a t i o n of t h e percenti le so lasod ine con ten t a s referred to t h e d r y mater ia l 
c o n t e n t 
in shoots being usual in practice — whether the change was a r egu la r con-
sequence of the metabol ic processes. 
The course of t he daily change in solasodine content is no t similar to 
the curve showing t he daily change in the steroid cardiac glycoside (HEGNAU-
ER 1 9 5 3 ) ; it r a the r corresponds wi th the daily r h y t h m of t h e Datura-
alkaloids as described by HEMBERG — FLÜCK ( 1 9 5 3 ) . On the basis of the 
above , it is supposed t h a t the daily change of glycoalkaloids t a k i n g place in 
the i r s t ruc ture be tween the glycosides and alkaloids is, according to the 
p l a n t family, of Solanaceae type , a n d no glycosidic factors are character is t ic 
in i t . 
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Conclusions 
In order t o secure drugs of higher so lasodine content fo r the d rug-
i n d u s t r y , we sugges t — on the bas i s of our expe r imen t s , — t o l imit the t i m e 
of gathering to t h e morning- a n d early fo renoon hours not l a t e r t h a n u n t i l 
10 —11 o'clock a . m . Gather ing in the a f t e rnoon seems not t o be advisable . 
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THE INFLUENCE OF PLANTING SHELLED 
AND UNSHELLED SEEDS ON SEEDLING EMERGENCE 
OF GROUNDNUT (ARACHIS HYPOGAEA L.) 
B y 
E . A . K . E L S A E E D 
D E P A R T M E N T OF AGRONOMY, F A C U L T Y OF A G R I C U L T U R E U N I V E R S I T Y O F K H A R T O U M , S U D A N 
A f ie ld e x p e r i m e n t w a s c o n d u c t e d o n t h e 23rd of A u g u s t , 1964 to s t u d y t h e 
i n f l u e n c e of p l an t ing shel led a n d unshe l l ed seeds on seedling e m e r g e n c e of t w o v a r i e t i e s 
( A s h f o r d a n d R u b a t a b ) of g r o u n d n u t (Arachis hypogaea L.). T h e r e su l t s i n d i c a t e d t h a t 
p l a n t i n g unshe l led seed is u n f a v o u r a b l e a s i t d e l ays emergence a n d reduces t h e s t a n d 
as well. F u r t h e r , basal seeds u s u a l l y g e r m i n a t e l a t e r t h a n ap i ca l seeds due to d o r m a n c y 
e f fec t . H o w e v e r t h e y h a v e g r e a t e r oil p e r c e n t a g e t h a n ap ica l seeds . 
Introduction 
Poor s t a n d es tab l i shment of g r o u n d n u t seedlings in t h e field is d e t r i m e n t -
al t o the f i n a l yield. Resul t s of several inves t igat ions i nd i ca t ed t h a t seed bed 
losses m a y occur as a resu l t of ei ther p l a n t i n g mechanica l ly in ju red or dis-
eased seeds. Deeper p lan t ings a t var iab le soil t e m p e r a t u r e s and t h e use of 
d i f ferent seed sizes at p l a n t i n g can also lead to serious losses ( G I B S O N — C L I N -
TON 1 9 5 3 , T O M S 1 9 6 3 ) . F u r t h e r , p l an t ing unshelled seed delays ge rmina t ion 
and emergence of the seedlings above t h e soil surface ( O R A M 1 9 5 8 , S H A N K E R — 
S R I N I V A S A L U 1 9 5 6 ) : t h u s p reven t ing an ea r ly s tand e s t ab l i shmen t wh ich is 
pa r t l y responsible for increase in yields. However , the re is l i t t le i n f o r m a t i o n 
on how p l a n t i n g unshelled seeds reduces t h e f inal s t a n d and w h a t is t h e 
significance of t h e basal seed wi th in the shell on emerging seedlings (TOOLE — 
B A I L E Y — T O O L E 1 9 6 4 ) . W i t h these views in mind t h e fol lowing s t u d y was 
u n d e r t a k e n . 
Materials and Methods 
A f i e ld e x p e r i m e n t w a s c o n d u c t e d us ing she l led and u n s h e l l e d seeds of A s h f o r d a n d 
R u b a t a b v a r i e t i e s . Th is gave i n e f f e c t f o u r t r e a t m e n t s which w e r e p l a n t e d on t h e 2 3 r d of 
A u g u s t , 1964 i n p lo t s m e a s u r i n g 6 x 7 m e t e r s e a c h . E a c h plot c o n s i s t e d of 8 rows , b e t w e e n 
row spac ing b e i n g 70 cm. T h e seeds were then s o w n b y h a n d a t t h e r a t e of t w o seeds p e r ho le 
— in case of she l led seed — a n d one p o d per ho le — in case of u n s h e l l e d seed —, t h e ho les 
be ing 20 c m a p a r t . Fo r unshe l l ed p l a n t i n g two seeded pods were s e l ec t ed fo r b o t h v a r i e t i e s . 
T h e f o u r t r e a t m e n t s w e r e r e p l i c a t e d t h r e e t i m e s in c o m p l e t e l y r a n d o m a n i z e d b locks . 
E m e r g e n c e a b o v e t h e soil s u r f a c e w a s t h e n r e c o r d e d a t in te rva l s b e t w e e n 8 a n d 22 d a y s f r o m 
p l a n t i n g . P l a n t s were cons idered t o h a v e e m e r g e d w h e n t h e y h a d t w o u n f o l d e d l eaves . 
F o r f u r t h e r analysis to r e v e a l some of t h e d i f f e r ences b e t w e e n t h e t w o seeds in o n e p o d , 
100 p o d s were c h o s e n a t r a n d o m f o r e a c h v a r i e t y . T h e y were t h e n she l l ed a n d each a p i c a l a n d 
basa l seed w a s we ighed s e p a r a t e l y a n d g e r m i n a t e d i n a pe t r i dish. Oil c o n t e n t of e a c h g r o u p 
of ap ica l a n d b a s a l seeds w a s d e t e r m i n e d us ing t h e e t h e r e x t r a c t m e t h o d . 
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Results and Discussion 
Table 1 shows the t r e a t m e n t effect on t h e mean pe rcen tage emergencef 
T h e difference in emergence be tween the t w o variet ies was too small t o be o. 
a n y pract ical significance. Howeve r , in each var ie ty , unshel led seed de layed 
emergence considerably a t all counting occasions, t h u s reach ing 5 0 % emer -
gence 5 days l a t e r than t h e shel led seed. F u r t h e r , it is of in te res t to no te t h a t 
while the s t a n d establ ished f r o m shelled seed was 8 0 % a t 22 days f r o m p l a n t -
ing, it was on ly 4 8 % for unshe l l ed seed a t t h e same t ime . This reduc t ion was 
Table 1 
Treatment effect on mean percentage of emergence 
D a y s f r o m p lan t ing 
T r e a t m e n t 
8 10 13 15 22 
A — Ashford-Shelled  35.1 53.7 73.8 77.5 77.8 
В—Ashford-Unshel led  4.2 21.9 44.0 47.2 47.5 
С — Bubatab—Shelled  28.6 54.8 73.3 80.4 81.0 
D — Bubatab—Unshelled  4.0 21.0 42.9 49.8 49.5 
S. E. + 2.76 2.62 3.32 1.93 1.87 
consistent a n d persis tent d u r i n g the growing season which suggests t h a t p l a n t -
ing unshelled seed does n o t on ly delay emergence bu t r educes the s tand as well. 
U p o n close examina t ion , i t was found t h a t a small pe rcen tage (4.0%) of t h e 
loss in the s t a n d was due t o t h e presence of diseased a n d non-viable seeds 
wi thin the p o d s . But in b o t h variet ies , t h e apical seed ge rmina t ed earlier t h a n 
Fig. 1. E m e r g e n c e of the radicle of the apical seed 
t h e basal seed due to d o r m a n c y in the l a t t e r as i nd i ca t ed b y T O O L E e t al. 
(1964). H o w e v e r , the basa l seeds ge rmina ted af ter app rox ima te ly 48 hou r s 
possibly because of b r e a k i n g t h e do rmancy b y pro longed soaking in w a t e r . 
B u t in general , t h e radicle of t h e apical seed emerged ou t of the pod f i r s t due 
t o the split of the pod a t t h e distal end (Fig. 1). The re fo re the apical seed 
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emerged f r o m t h e pod earlier t h a n the b a s a l one and in do ing so pushed wi th 
it t he o the r above the soil sur face . This exp la ined the obse rva t ion t h a t t h e r e 
were a n u m b e r of seedlings sca t t e r ed on t h e soil surface, t h u s leading to a loss 
of a considerable number of seedlings which in tu rn r educed the f inal s t a n d . 
This pe rhaps explains why presoaking unshe l led seed in w a t e r does not o f fse t 
i ts d i s a d v a n t a g e of late emergence as t r i e d b y YORK — W I S E R ( 1 9 5 4 ) . 
In add i t ion , it was of g rea t interest t o invest igate some of the d i f ferences , 
if any , b e t w e e n the apical a n d basal seed. F ig . 2 shows c lear ly t h a t the rad ic le 
of the apical seed was longer a n d s t ronger t h a n tha t of t h e basal seed. Th i s 
m a y be due t o t h e delayed germina t ion of t h e basal seed a n d the e x h a u s t i o n 
t ak ing place when the radicle passed t h r o u g h a distance t o emerge ou t of t h e 
apical f i ssure . Fu r the r , weighing ind iv idua l seeds ind ica ted t h a t in A s h f o r d 
abou t 6 9 % of t h e basal seeds were g r ea t e r in weight t h a n the apical ones ; 
while in R u b a t a b the percen tage was 3 1 % on ly . This shows t h a t it is not a l w a y s 
Fig. 2. Ap ica l a n d basa l r ad i c l e s emerging 
Table 2 
Mean oil percentage in apical and basal seeds 
A s h f o r d R u b a t a b 
T r e a t m e n t S. E . + 
Basal Apical B a s a l Apical 
1 — Basal seeds g rea te r in wt . t h a n 
apical seed  
2 — A p i c a l seed grea te r in w t . t h a n 
basal seed  
5 4 . 2 5 5 2 . 7 0 5 2 . 6 3 5 2 . 2 4 0 . 4 0 6 
5 3 . 8 4 5 1 . 9 8 5 1 . 8 0 5 0 . 6 3 0 . 3 7 4 
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t r u e tha t t h e basa l seed is g r ea t e r in weight t h a n the ap ica l one because of i ts 
favourable pos i t ion with r e g a r d s the s u p p l y of nu t r i t ive mater ials . H o w e v e r , 
in both va r i e t i e s and i r respec t ive of the ind iv idua l seed weight , the basa l seed 
h a d always a greater oil pe rcen tage t h a n t h e apical one (Table 2). B u t b o t h 
t ypes of seeds h a d a lower oil percentage in R u b a t a b t h a n in Ashford. F u r t h e r , 
when basal seeds were g r e a t e r in weight t h a n apical seeds, bo th seeds in b o t h 
variet ies s h o w e d an increase in oil pe rcen tage over b o t h seeds when ap ica l 
seeds were g r ea t e r in we igh t t h a n basal seeds . The f a c t t h a t basal seed h a d 
always a g r e a t e r oil pe r cen t age t h a n the ap ica l one is a n e w factor assoc ia t ing 
itself with t h e dormancy exh ib i t ed by t h a t seed. H o w e v e r , since t h e causa l 
fac tors are st i l l controvers ia l (TOOLE — B A I L E Y T O O L E 1 9 6 4 ) and since these 
results are on ly p re l iminary , fu r the r de ta i l ed inves t iga t ions are necessary 
before a f a s t conclusion is d r a w n . 
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Systematical place: Capsicum annuum L. va r . grossum (L.) Willd. f. typicum My sf. erectum 
My 
Origin: F rom a local va r i e ty of Szen tes b y individual selection 
Beginning of breeding: 1955, Szentes 
Breeder: P. Szalva, E x p e r i m e n t S t a t i o n of the Research In s t i t u t e of Hor t i cu l tu re , Szentes. 
State qualification: Pre l iminar i ly cer t i f ied improved va r ie ty , 1963. 
General characterization: Expor t ab le n o n - h o t dessert ( table) pap r ika wi th largest berries in 
Hunga ry , wh i t e or pale green m a r k e t ripening. 
Morphological description : 
Root system : a f t e r p lan t ing deve lops a vigorous accessory roo t sys tem. 
Shoot system: vigorous, a t t a i n i n g a height of 40—50 cm. N u m b e r of b r a n c h sys tems 
general ly 3, archedlv b e n d i n g upwards . T h e re la t ive main axis is st iff , of good 
s t and ing abi l i ty and 11—12 cm long. Appea rance of shoo t sys t em generally 
compac t . 
Foliage: of m e d i u m densi ty . Leaf b lade med ium large and ova te . Colour l ight yellow-
ish green. 
Flowers: Corolla white , in cool w e a t h e r the apex of the corolla lobes ob ta ins a violet 
shade. 
VARIA 
S Z E N T E S I F E H É R P A P R I K A 
(White paprika Szentesi) 
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Fruit: erect , large, of e longated p r i sm shape, a t the apex infolded ber ry . N u m b e r of 
veins 3—4. I n m a r k e t r ipeness t he colour is b o n e whi te (obta ins a greenish 
shade in cool wea ther ) , in fu l l m a t u r i t y lively r ed . L ight mirror ing, t a s t e of 
agreeable a r o m a , spicy b u t non-ho t . Per icarp 5—6 m m thick, f leshy, ha rd and 
elastic (excel lent ly suppor t ing t r anspor ta t ion) . Mean be r ry weight 55 g (ranging 
f r o m 4 6 . 1 t o 6 3 . 6 ; KOMJÁTT 1 9 6 4 ) . 
Seed: f l a t t ened , r en i fo rm, 3—4 m m in d iameter and of gold yellow colour. E v e r y 
ber ry yields 80—120 seeds. 
Biological characters : 
Germination and seedling deve lopmen t : o p t i m u m t e m p e r a t u r e be tween 20—30° C. 
Vegetation period: f r o m sowing to p l an t i ng of seedlings 7—8 weeks, f r o m p lan t ing 
to f lowering 30—45 days . D a t e of m a r k e t r ipening in t he Szentes region on sandy 
loam J u n e 2 5 - 28, on h e a v y m e a d o w soil J u l y 10—15 (SZALVA 1959). 
IVater requirement: considerable; d e m a n d s a water s u p p l y corresponding t o 650— 
700 mm prec ip i t a t ion ensured b y t he growers w i t h supp lemen ta ry i r r igat ion. 
On poor soil or w i t h o u t i r r iga t ion t he berries r e m a i n smaller and the f r u i t f lesh 
th in . 
Resistance to diseases: no t unexcep t ionab le b u t u n d e r f avou rab l e condi t ions escapes 
the diseases w i t h its rap id deve lopmen t (SZALVA 1959). 
Farm technology requirements : Seeding is carried ou t in t h e Szentes region w i t h 10— 
13 g/sq.m. seeds in the second half of F e b r u a r y in hotbeds . P l a n t s m u s t be 
covered w i t h 3—5 cm th ick compos t . Dur ing t he ra is ing of seedlings i t requires 
rare b u t a b u n d a n t i r r iga t ion and before p l an t ing o u t " h a r d e n i n g " (for 1—2 
weeks). I n ear ly cul t ivat ion p l an t ed out in the las t decade of April . I t is p lan ted 
in a 33 X 33 cm spacing per p l a n t so t h a t the seedlings are placed in to t he soil 
u p to the co ty l edona ry node. I t is hoed 3 t imes a n d scuff led twice un t i l the f i r s t 
i rr igation. E v e r y 1 0 - 1 4 d a y s i t is suff icient ly i r r iga ted by f looding the fur rows 
between t he ridges. P icking is regular ly carr ied o u t every 4—5 days (SZALVA 
1959). 
Productivity: is only sa t i s fac tory u n d e r i rr igated condi t ions , yields a b o u t 180— 
220 q/cad. hold . In the ear ly p ick ing period 26—36 per cent of to ta l crop yield 
r ipens to m a r k e t qua l i ty . 70—75 per cent of t he berr ies grown on the u n i t area 
is of excel lent m a r k e t qua l i ty . 
Region of cultivation: Can be successful ly grown in t he sou thern pa r t s of H u n g a r y 
par t icu lar ly in t he Szentes region (KOMJÁTI 1965). 
G Y . M Á N D Y 
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F E R T Ő D I 293 ŐSZI B Ú Z A 
(Winter uheat Fcrtödi 293) 
Systematical place: Triticum aestivum L. var . erythrospermum (Körn . ) M S F . 
Origin: (Bánkúti 1201 X Kawvale) X Bánkúti 1201 
Beginning of breeding: 1950, F e r t ő d 
Breeder: F . Веке , Fe r tőd , Research In s t i t u t e of P l a n t Breeding and P l a n t Produc t ion . 
State qualification: S t a t e cer t i f ied improved va r i e ty , 1957. 
General characterization : O u t s t a n d i n g winter hard iness , tolerance to d r o u g h t , s tanding ab i l i ty , 
r ap id deve lopmen t ; p roduc t ive , early, w i t h red grains; a leaf r u s t res is tant a w n e d 
winter w h e a t of excellent f lour qual i ty . 
Morphological description: 
Root system: I t s deve lopment is very similar to t h a t of the Bánkúti 1201 pa ren t . T h e 
m a s s of roots is f o u n d in the 0—20 cm u p p e r horizon of t he soil (about 85 p e r 
cen t of the roots) and pene t ra tes in to a d e p t h of about 110 cm. 
Shoot system: vigorously developed, m e d i u m til lering, of rap id deve lopment . 
Culm: 104 cm on the average (range: 85—125 c m according t o years) , th in and more t h a n 
m e d i u m stiff ( lodging only in s t o rmy w e a t h e r or in case of heavy yields; PAPP 
1965). Degree of lodging eva lua ted 4 .2—4.7 (best = 5). Accord ing to m a n y y e a r s ' 
examina t ions i t belongs to the H u n g a r i a n wheats of h ighes t s tanding ab i l i ty 
(PAPP 1960 ) . 
Foliage: consists in ear ly age of medium erect , l a t e r of archedly bend ing leaves. Colour 
of leaves dark yellowish green, their su r face hard ly waxed . Leaf -b lade lanceola te . 
Auric le green. R e s i s t a n t to leaf (b rown) r u s t . 
Ear: A w n e d , slightly fus i fo rm, 7.2 cm long on t he average ( a m p l i t u d e : 6.9—7.6 cm) . 
Colour of the ear in r ipe condit ion l ight greyish yellow. I n m a t u r i t y erect , com-
p a c t , well fert i l ized (generally 3—4 gra ins develop in eve ry spikelet). N u m b e r 
of gra ins per ear 18.6 on t he average ( f l uc tua t ion per yea r s 12.8—23.5). N u m b e r 
of ears per sq.m. is 460 on the average ( ranging f rom 401 to 579). Awns s u b t e n d 
an acu te angle and p r o t r u d e longer t h a n one thi rd of t he ear , their colour is l i gh t 
g rey ish yellow. T h e g lume is somewha t e longated ovate , i t s p la te med ium bulg-
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i n g w i t h s l ight ly p r o m i n e n t sp ine . T h e apex of t h e g l u m e is r o u n d e d off a n d 
d r a w n o u t in to a p o i n t e d too th . T h e i n n e r p a r t of t h e g l u m e is pi lose o n l y in 
t h e apica l p a r t a l o n g t h e spine. 
Caryopsis : e longa ted o v a t e , 6.7 m m long a n d 2.8 m m wide o n t h e ave rage ( r a n g i n g 
f r o m 5.8 to 7.6 m m in l eng th a n d 2 .4 t o 3.1 m m in w i d t h ) . The a p e x of g r a in 
is r o u n d e d off a n d t h e t u f t of p u b e s c e n c e e x t e n d i n g t o t h e v e n t r a l p a r t . T h e 
e m b r y o s c u t u m is e l l ip t ic , the e m b r y o v igorous a n d t h e p a r t w i th t h e r a d i c l e 
m o d e r a t e l y p r o t r u d i n g . The g ra in is b rown i sh r e d , i t s s u b s t a n c e h a r d , f l i n t y . 
T h o u s a n d g ra in w e i g h t 40.0 g o n t h e ave rage ( r a n g i n g f r o m 36.5 t o 45 .8 g) 
h e c t o l i t r e we igh t 81.8 kg on t h e a v e r a g e ( rang ing f r o m 77.2 to 84.7 kg ) . T h e 
g r a i n is s o m e t i m e s l iab le to s h e d d i n g . T h e qua l i t y of t h e f l o u r is good ( B t — A 2 ) , 
w e t a leuron c o n t e n t 34—38 per c e n t , d r y a leuron c o n t e n t 11—12 per c e n t . 
Biological characters: 
Germination: card ina l p o i n t s m i n i m u m + 2 ° C, o p t i m u m + 2 5 ° C, m a x i m u m + 3 5 ° C. 
G e r m i n a t i o n p e r i o d in o p t i m u m 4.6 d a y s (MÁNDY 1961). 
Vegetation period: f r o m seed ing to e a r i n g o n t h e a v e r a g e 221.2 d a y s ( r a n g i n g f r o m 
205 t o 232 days ) , f r o m seeding to w a x e n r ipeness 261 d a y s on t he a v e r a g e ( r a n g -
i n g f r o m 249 t o 271 d a y s ) . 
Development: rap id a n d v i g o r o u s , s h o o t i n g a n d ear ing ea r ly . M a t u r a t i o n ear l ie r t h a n 
i n Bánkúli 1201. 
Winter hardiness: u n e x c e p t i o n a b l e , w i n t e r k i l l ing a t m o s t 1.9 p e r cent (MESCII 1964). 
Resistance to diseases: on a c c o u n t of i ts r a p i d d e v e l o p m e n t a v o i d s s t em r u s t ; r e s i s t a n t 
t o mi ldew, s o m e w h a t suscept ib le t o loose s m u t . R e s i s t a n c e to leaf r u s t is i t s 
g r e a t mer i t . 
Farm technology requirements : t h e f a v o u r a b l e per iod of i t s s eed ing is b e t w e e n O c t o b e r 
1 — 20 in H u n g a r y . Seed r e q u i r e m e n t 3 .1—3.3 mi l l ion germs /cad . h o l d (540— 
560 germs /sq .m) . (PAPP 1965) D e m a n d s a soil of good w a t e r reg ime a n d good 
c u l t u r a l cond i t ions , wel l p rov ided w i t h n u t r i e n t s (PAPP 1965). Ut i l izes r e a d i l y 
c h e m i c a l fe r t i l izer app l i ca t i on of m e d i u m dosage r a t e . 
Productivity: M a n y y e a r s ' m e a n yield a c c o r d i n g to v a r i e t y t r i a l s 19.7 q / c a d . ho ld 
( r a n g i n g f r o m 14.6 t o 27.1 q / c a d . h o l d ) (MESCII 1964, PAPP 1965). G r a i n t o 
s t r a w r a t i o : 35 : 65 (PAPP 1963). 
Area of cultivation : Can b e successfu l ly g r o w n in all w h e a t g r o w i n g regions of H u n g a r y . 
G Y . M Á N D Y 
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CYTOLOGICAL O B S E R V A T I O N S O N T H E D I F F E R E N T I A T I N G P R O T O D E R M O F 
T H E C O T Y L E D O N S O F A L L I U M С Е Р А L. 
The p resen t s t u d y is concerned in t he phenomena of cytoplasmic mot ion and in con-
nec t ion wi th th is t h e au thor s have observed the changes in t he viscosity of cy top lasm dur ing 
cell d i f fe rent ia t ion . T h e cotyledons of t he 5—7 day-old seedlings of Allium сера L. seemed 
to be very su i table in our prev ious s t udy (FRIDVALSZKY 1957) for the examina t ion of t he 
processes of d i f fe ren t i a t ion in t he epidermis . Compar ing these examina t ions to the resul ts 
of e a r l i e r e x a m i n a t i o n s o n t h e l e a v e s of b u l b (STRASBURGER 1866 , BÜNNING—BIEGERT 1953) , 
BÜNNING 1958) i t can be asser ted t h a t the d i f fe ren t ia t ion of t he p ro toderm, i.e. the epidermis, 
t a k e s place essent ia l ly identical b o t h in the cotyledon and in the leaf. The difference is t h a t 
o n t he cotyledon ( a t t he longi tud ina l axis of the leaf ) the p r o t o d e r m and i ts zone of differ-
en t i a t i on is m u c h smal ler t h a n on t he leaf. F r o m this i t follows t h a t the d i f fe ren t ia t ion pro-
cesses t ake place on a considerably smaller area and in a shor te r t ime t h a n on the cotyledon. 
Severa l au thors s tud i ed the cytologieal changes accompany ing the d i f fe ren t ia t ion of the pro to-
d e r m . Some included even the leaf of t he bu lb (RUNNING—BIEGERT 1953), while others t r ea ted 
t h e leaves of o the r species (BÜNNING—SAGROMSKY 1948, LUKAN 1953) b u t of course main ly 
of f ixed and s ta ined p repara t ions . 
Our own microscopic examina t ions described in the following paper were in all ins tances 
ca r r i ed out on live cells or t issues f r o m prepara t ions made in t he following way : the 5—7 day-
old seedlings sp rou ted on wet f i l te r pape r in Pe t r i dishes were in f i l t ra ted according to STUGGER'S 
m e t h o d (1949) in a cent r i fuge . The cen t r i fuge had been employed only unt i l t h e shif t ing of cell 
c o m p o n e n t s occurred . At the same t ime the in f i l t r a t ed cotyledons became t r anspa ren t and 
t h e p ro top lasm of t he live, i n t a c t p ro tode rmic cells became observable t h r o u g h the microscope 
a n d , if necessary, even under immers ion object ives of high power . This me thod was necessary 
because the p r o t o d e r m could n o t be separa ted f r o m the leaf b y s t r ipping in such a way t h a t 
t he cells might r e m a i n alive. 
The co ty ledon of the bulb (as well as i ts leaves) has a basic g rowth and the differ-
en t i a t ion process occurs towards t he apex. The lowest cell l ayer of the p ro tode rm is in direct 
c o n t a c t wi th t he rh i zode rm of t he root a n d the dividing line is clearly visible (Fig. 1). T h u s 
he re t he cells f o r m e d a l ready wi th large vacuoles ( rh izoderms) are in c o n t a c t wi th the less 
vacuol ized mer i s t em cells (p ro toderm) . In the former a br isk circulat ion can be seen in com-
par i son to the l a t t e r where t he p l a s m a circulat ion is m u c h less intense b u t is — in mos t in-
s tances — observable . In the p r o t o d e r m the following s tages of d i f fe ren t ia t ion or zones can 
be dis t inguished (on a span of a few mil l imeters) if progressing f rom the base towards the 
apex . Zone 1: more or less i sodiametr ic cells in which longi tudina l b u t at t imes mul t i -di rect ional 
divisions are observable (Fig. 2); Zone 2: sl ightly e longated cells due to inequal divisions and each 
ak ing one li t t le s t oma mothe r cell fi l led wi th p lasma a t the i r apex (Fig. 3): Zone 3: two guard 
cells formed b y t h e equal longi tudina l division of s toma m o t h e r cells (Fig. 4). The s ta tes 
corresponding to t he men t ioned zones h a d been fo rmer ly descr ibed for t he leaf (BÜNNING—  
BIEGERT 1953) b u t def in i te zones could be dis t inguished only on the cotyledon. In the live 
p ro top lasm of cells a t the d i f fe ren t zones we could examine t he following f ea tu re s : weak b u t 
recognizable mot ions occur in t he pa r ie ta l cy top lasm and a t places in t he fo rming p lasma 
s t r a n d s within the f i r s t zone. A t t he b o u n d a r y of t he f i r s t a n d second zones and in the lower 
sect ion of the second zone there is no direct ly visible mot ion . I n the upper section of the second 
zone where the f u t u r e epidermal cells begin to elongate, s imul taneously wi th the s t ronger 
vacuol iza t ion , the c i rculat ion of t he cy top lasm becomes more in tensive as well. P lasma circu-
l a t ion together w i t h the i r g rowth a n d vacuol iza t ion also s t a r t s in the gua rd cells formed in 
t h e th i rd zone. T h e exis tence of p l a sma circulat ion and i ts i n t ens i ty can be j u s t l y regarded to 
a cer ta in ex ten t , as expressive of t he viscosi ty of the p lasma. T h u s we could conclude t h a t the 
viscosi ty of cy top la sm is the g rea tes t in cells t h a t are towards reaching or have a l ready reached 
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Fig. 2. in equal 
Fig. 1. Area of contact of t h e rh izoderm a n d t he p ro toderm of t he cotyledon. (Allium сера 
L. seedling) a p p r o x i m a t e l y 200 X magni f ica t ion 
Close-up of the f i r s t zone of the p r o t o d e r m of the cotyledon. Two cells are 
division. (Allium сера L. seedling) app rox ima te ly 400 X magni f ica t ion 
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Fig. 3. Close-up of t he second zone of t he p ro tode rm where the s toma m o t h e r cells are be ing 
fo rmed wi th inequa l division (Allium сера L. seedling). Approx ima te ly 600 X magn i f i ca t ion 
Fig. 4. Close-up of t he th i rd zone of the p ro tode rm, where the two arising guard cells a re 
visible (seedling of Allium сера L.). A p p r o x i m a t e l y 800 X magnif ica t ion 
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t h e state of i n e q u a l division. A t t h e same t ime t h i s s tage of deve lopmen t is the m o s t crucial 
p a r t of cell or t i s sue d i f ferent ia t ion for the two d i f f e r e n t cell types of the f u t u r e ep ide rmis are 
being formed in i t . Since the i n e q u a l division m e a n s , s imul taneously , the po la r i ty man i f e s t 
in the discussed cells, i t is possible t h a t the r a t h e r viscous s ta te of cy top l a sm has a role in the 
development of polar i ty . 
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A F E W P H Y S I O L O G I C A L F E A T U R E S O F T H E B A N K Ü T I 1201 W H E A T 
When t h e Bánkúli 1201 w h e a t reached the two- leaf stage of deve lopmen t its r o o t s were 
removed. The e f f e c t of this ope ra t i on was observed b y the m a n o m e t r i c m e a s u r e m e n t of the 
in tens i ty of r e sp i r a t i on of the f i r s t a n d second l eaves . 
The r e m o v a l of the root s y s t e m soon resu l t ed ill an increase in t he in tens i ty of respi-
r a t ion (James 1953). Respira t ion in those p lan t s t h e roots of which h a d been r e m o v e d was 
f o u n d to be m o r e intensive in t he second leaf f rom t h e b o t t o m t h a n in the f i r s t leaf. T h e experi-
m e n t of U d v a r d y — H o r v á t h (1964) shows t h a t in t h e detached leaves t he pentose p h o s p h a t e 














15 30 45 60 minute 
rooted: — 
isolated: — 
15 30 45 60 minute 
isolated first leaf :  
isolated second leaf:  
Fig. 1. The i n t e n s i t y of r e sp i ra t ion of Bánkúti 1201 
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creas ing a c t i v i t y of d e h y d r o g e n a s e in the p e n t o s e p h o s p h a t e s h u n t , t h e r e is — a f t e r r e m o v i n g 
t h e roo ts — a s t r ik ing inc rease in t h e a c t i v i t y of several e n z y m e s of t h e ox ida ted s y s t e m . 
T h e roo t p l a y s a role in r e g u l a t i n g t h e r e s p i r a t i o n t y p e s of the l e a v e s . 
T h e m e a s u r e m e n t of t h e m a i n enzyme of t h e pentose p h o s p h a t e s h u n t was m a d e for 
t h e f i r s t a n d second leaves. T h e ac t i v i t y of t h e e n y z m e is g rea te r in t h e second row of leaves 
t h a n in t h e f i r s t since t h e p e n t o s e p h o s p h a t e cyc le — the f i r s t s t e p of which is c a t a l y z e d 
b y t h e g lucose -6 -phospha t e -dehyd rogenase — is m o r e i m p o r t a n t i n t h e younger l ea f . 
T h e p h o t o m e t r i c m e a s u r e m e n t of the a c t i v i t y of Pe roxydase s h o w s t h a t e n z y m e a c t i v i t y 
is g rea te r in t h e p rox ima l p a r t of t h e f i rs t leaf t h a n a t i t s apex. I t is t h e proximal p a r t of t h e 
leaf of t h e w h e a t which g rows a n d Peroxydase a c t i v i t y — a m o n g o t h e r s — is c h a r a c t e r i s t i c 
of t h e i n t e n s i v e me tabo l i sm r e l a t e d to g rowth . 
I n d e t e r m i n i n g the t o t a l p i g m e n t c o n t e n t i t h a s been f o u n d t h a t the apex of t h e f i r s t 
leaf , wh ich w a s divided in to t w o pa r t s , c o n t a i n s m o r e colouring m a t t e r t han t h e p r o x i m a l 
p a r t . The re a r e s igmf iean t loca l c h a n g e s in t h e co lour ing con ten t of t h e leaf : there is a r e d u c i n g 
t e n d e n c y f r o m t h e t ip un t i l t h e b a s e of the leaf ( S e y b o l d — F a l k 1 9 5 9 ) . 
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D A T A ON T H E V O L A T I L E O I L C O N T E N T O F T H E O R G A N S 
O F A S A R U M E U R O P A E U M L. 
Asarum europaeum L . (F ig . 1) growing wi ld in the mixed f o r e s t s of H u n g a r y is a peren-
nial p l a n t c o n t a i n i n g vola t i le oi l : i t has been k n o w n and used ex t ens ive ly in m e d i c i n e for 
a long t i m e ( A u g u s t i n e t al. 1 9 4 8 ; S o ó — J á v o r r a 1 9 5 1 ; S p e r g e l y — T a k á c s y — N a g y 1 9 6 1 ) . 
D u r i n g t h e p a s t years several a u t h o r s repor ted on t h e qua l i t a t ive , q u a n t i t a t i v e and p h a r m a c o -
logical e x a m i n a t i o n s of this p l a n t or r a t h e r of i t s vo la t i l e oil. Bes ides vola t i le oil t h e y e x a m i n e d 
in t h e p l a n t t h e po lyphenol t y p e of c o m p o u n d s , c a r b o h y d r a t e s , a m i n o acid spec t rum, s tea r ins , 
t h e a n t i - b a c t e r i a l effect of i t s rh izome e x t r a c t ( A b d u l m e n e v 1 9 4 5 ; F e r e n c z y — G r a c z a 
1 9 5 7 ; G r a c z a 1 9 6 4 , 1 9 6 5 ; G r a c z a — C s i z é r 1 9 6 5 : G r a c z a — C s i z é r — T a t á r 1 9 6 5 ; G r a c z a 
— Z a r á n d i 1 9 6 4 ; M é i i e s 1 9 6 4 ; O z a r o w s k i 1 9 5 6 , etc.) . 
T h e H u n g a r i a n p h a r m a c e u t i c a l i n d u s t r y h a s employed i t f o r q u i t e some t i m e for the 
decoct ion of i t s d r y rh izomes as c o m p o n e n t of o n e of the p r e p a r a t i o n s ( " A s a r o p e c t " ) of the 
K ő b á n y a P h a r m a c e u t i c a l F a c t o r y ( M i k o l i t s 1 9 6 0 ; H o r v á t h 1 9 6 1 ) . I t is used b e c a u s e of i ts 
f a v o u r a b l e e f fec t in b r o n c h u s d i l a t i on , rel ieving s m o o t h muscle c r a m p s and as an e x p e c t o r a n t ; 
th is is m a i n l y d u e to the v o l a t i l e oil or r a t h e r t o i t s chief c o m p o n e n t , asarou. 
In cons ide ra t ion of p r e v i o u s results , we e x t e n d e d our e x a m i n a t i o n s to i n c l u d e — in 
add i t i on to t h e rh izome — t h e s e p a r a t e d roo ts a n d organs above g r o u n d (leaf and b u d ) . I n th is 
our p u r p o s e w a s to e v a l u a t e — qua l i t a t i ve ly a n d q u a n t i t a t i v e l y — t h e volatile oil c o n t e n t 
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Fig. 1. H a b i t a t of the Asarum europaeum L. 
of t h e ment ioned o rgans . Our samples were collected in t h e early pa r t of November , 1963, f r o m 
t h e vicinity of J á n o s - h e g y in t he B u d a Mountains. A f t e r separat ing t h e organs and doing 
t h e necessary p r e p a r a t o r y work, we employed Griebel 's me thod , i.e., g r a v i m e t r i c m e a s u r e m e n t 
( H a l m a i — N o v a k 1963) in order t o m a k e a qua l i ta t ive t e s t of the vo la t i l e oil content . I n s t e a d 
of t h e pen tane descr ibed in this m e t h o d we used p e t r o l e u m ether wi th a boiling point be low 
50° C. In such a w a y we carried o u t 4—6 parallel t e s t s and the r e su l t i ng mean values were 
inc luded in t he p e r t i n e n t table. U n g e r ' s process or r a t h e r his modif ied ex t rac t ive a p p a r a t u s 
( K i s s 1941) was f o u n d — after t r y i n g several v o l u m e t r i c and g rav ime t r i c methods — to b e 
t h e most su i table f o r the test conce rn ing the volati le oil spectra. In such a way we succeeded 
in gaining per fec t ly pu re volatile oil w i t h the least d a n g e r of decomposi t ion. Fo r the sepa ra t ion 
of t h e componen t s of the volatile oil we used th in - l ayer c h r o m a t o g r a p h y method for wh ich 
t h e most proper a d s o r b e n t was M e r c k ' s "Kieselgel G . " and as p la t ing m i x t u r e benzol con-
t a i n i n g 5 % e t h y l a c e t a t e . An 8 0 % vi t r io l ic solution of 1% pa rad ime thy l aminobenza ldehyde 
r e su l t ed in the be s t developing or d i f f e rences in the color scale of the c o m p o n e n t s ( T y i h á k — 
v á g ú j f a l v i 1963). 
Depending on the data a l r eady ment ioned in l i t e r a tu re we chose as s tandards a sa ron , 
methyl -eugenol , bo rny lace ta t e and a f e w members of t h e eugenol series. T h e per t inent l a y e r 
c h r o m a t o g r a p h y a n d the few f ea tu r e s wh ich could be s t a t e d from the c h r o m a t o g r a m are g iven 
in Fig. 2. In t he a b o v e cases the a m o u n t employed is 10 micrograms e a c h while in case of t h e 
vo la t i l e oil i t was 150 micrograms. 
The resul t s gained may be s u m m e d up as fo l lows: 
There are s ignif icant d i f fe rences in the volat i le oil content of o r g a n s of dried p l a n t s 
or ig ina t ing f r o m t h e a u t u m n collection (Table 1). In compar i son to the a p p r o x i m a t e l y 1 —1.2 or 
2 % volatile oil c o n t e n t of the rh izomes a n d likely of t h e a t t ached roots w e received 2 .18% f o r 
t h e rhizomes s e p a r a t e d f rom their r o o t s . The 1.77% m e a n value of r o o t s is not much beh ind 
t h e s e figures. I n compar i son to the m e n t i o n e d organs t h e volatile oil c o n t e n t of the leaves a n d 
b u d s is essentially smaller (0.33 a n d 0 . 4 3 % respect ively) b u t these v a l u e s are not ignorab le 
e i t he r . 
The vola t i le oil content of t h e o rgans may be s t u d i e d in Fig. 3. W e could also discern 
d i f ferences b e t w e e n t he examined o r g a n s f rom the para l le l comparison of t he spectra as we 
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Fig. 2. Thin- layer ch roma tog raphy of t he componen ts of volatile oil se lec ted as s t a n d a r d s . 
1. Borneol 2. Asaron 3. Eugenol 4. Iso-eugenol 5. Methyl-eugenol 6. Methyl-isoeugenol 
7. Bo rny l ace t a t e 8. I so -borny lace ta te 9. 1 — 8 
No. 
н, U v H . S O . + p. d . а. Ь. 
H ,SO, + p . d . a. b . 
U v 
1 0.80 — — orange 
2 0.73 — pink violet-blue 
3 0.69 — violet-pink brownish-red 
4 
С 
0.64 violet brown brownish-green 
О 




could in the q u a n t i t a t i v e examina t ions too. Namely, according to the m e t h o d employed, m o s t 
componen ts can be ext rac ted f r o m t h e volati le oil of t he organs above g r o u n d . I n case of r o o t s 
t he relat ive q u a n t i t y of the c o m p o n e n t s is also t he lowest . Asaron k n o w n as the main com-
ponen t of th is volat i le oil can be f o u n d in every o rgan of the p lant a n d t h e greatest q u a n t i t y 
is in the rhizomes. I n addi t ion to t h e appearance of components wi th a n R j value cha rac t e r -
istic of the c o m p o u n d type, s ign i f ican t differences are found during t h e course of the l aye r -
examina t ion , in U v light bo th before a n d af ter developing with reagents . Th i s may offer a new-
prospect to the f u r t h e r s tudy of t he r ich volatile oil spec t ra . 
On t he basic of our examina t i ons carried o u t on the dry spec imens collected in t h e 
a u t u m n we can conclude t h a t the re are s ignif icant quan t i t a t ive and qua l i t a t i ve d i f ferences 
in t he volat i le oil con ten t of the va r ious organs of Asarum europaeum L. These differences call 
our a t t en t ion to t he need for the m e a s u r e m e n t of t h e pharmaceut ica l v a l u e of organs o t h e r 
t h a n the rhizomes or ra ther for c a r r y i n g out f u r t h e r examinat ions , w h i c h would lead to new 
cont r ibu t ions concerning the t r e a t e d act ive agent of the plant , accord ing to season, p lace 
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Fig. 3. Volatile oil spectra of t h e organs of the examined p lan t s of Asarum europaeum L. 
af ter the pe r fo rmance of the thin-layer ch roma tog raphy 
No. Ri U v H . S O j + p. d. a. b . 
H , S O , + p. d. a. b . 
Uv 
1 0.96 l igh t blue light brown violet-blue 
2 0.86 
— 










6 0.64 violet brown brownish-green 
7 0.54 
— 
l ight pink violet-blue 
8 0.49 
— 
brownish pink brick-red 
9 0.44 
— brownish pink viólet-blue 
10 0.37 
— 
l ight pink light orange 
11 0.32 sky-blue green brown 
12 0.26 
— 




of growth and possibly according to developmental stages in order to assure the most f avour -
able raw mater ia l with the bes t volat i le oil con ten t or rather wi th a r ich volatile oil spectra 
for the pharmaceut ica l i ndus t ry . Manifold compara t ive examina t ions can finally provide 
useful data to the mean values of different s t anda rd specifications. 
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Table 1 
Volatile Oil Content of the Examined Plants of Asarum europaeum 
L. according to Organ. (Jánoshegy, 1963, X I ) 
O r g a n 
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T H E N E W E C O N O M I C S Y S T E M O F P L A N N I N G A N D M A N A G E M E N T 
I N A G R I C U L T U R E A N D C U R R E N T P R O B L E M S O F A G R I C U L T U R A L R E S E A R C H 
I N T H E G E R M A N D E M O C R A T I C R E P U B L I C * 
O n the occasion of the 13th A g r i c u l t u r a l Exhibi t ion of t he GDR (13. Landwi r t s cha f t s -
aus s t e l l ung der DDR in Leipzig-Markleeberg) the German A c a d e m y of Agr i cu l tu ra l Sciences 
( D e u t s c h e Akademie de r Landwir t sc l ia f t swissenschaf ten zu Berlin) organized a scientific 
s y m p o s i u m between the 2nd and 6th of J u l y in Leipzig, to which an e i g h t - m e m b e r delegation 
h a d b e e n invited f r o m H u n g a r y . The de l ega t ion was led b y Professor G É Z A I , á n g , associate 
m e m b e r of the H u n g a r i a n Academy of Sciences and included following e x p e r t s : J e n ő T o t t h , 
d e p u t y director , L á s z l ó C s e t e d e p a r t m e n t head , A n d r á s C s e t n e k i research worker , G y ö r g y 
M á n d y d e p a r t m e n t h e a d , Professor D é n e s P e n y i g e y dean , J á n o s S a r k a d i research worker 
a n d J ó z s e f C z a k ó d e p u t y director. 
T h e symposium took place a t t h e K a r l M a r x Un ivers i ty in the Biological I n s t i t u t e 
of t h e Medical Facu l ty . T h e opening a d d r e s s was held h y Professor and D o u b l e Honora ry 
D o c t o r H a n s S t u b b e , P res iden t of t h e Academy; subsequen t ly four cen t ra l lec tures were 
de l ivered . F i rs t Minister G e o r g E w a l d w a s giving an accoun t of the d e v e l o p m e n t of agri-
c u l t u r e a n d agricul tural sciences in the G D R during the las t two decades. H e r e a f t e r K l a u s 
D y h r e n f u r t h out l ined t h e new economica l system and t he tasks of ag r icu l tu ra l research 
a t t a c h e d to i t in the G D R . Professor R u d o l f S c h i c k dea l t w i t h the scient i f ic- technical con-
cep t ions of the deve lopment of po ta to g r o w i n g and f inal ly Professor H a n s S c h ü m m discussed 
s imi lar developmenta l p rob lems of pig b reed ing . To these po in t s there were severa l contr ibu-
t ions in t he af ternoon. 
On following d a y s the sympos ium was continued in parallel sect ions covering two 
d o m a i n s each. Lectures a n d co-reports on agrar ian economics and yield f o r m a t i o n could be 
h e a r d J u l y 3, whereas on soil fert i l i ty a n d s tock-farming J u l y 5 and 6. 
Discourses on ag ra r i an economics d e a l t with problems per ta in ing to t h e enforcement 
of n e w economic pr inciples in p lanning a n d management . 
I n the parallel d o m a i n physiological quest ions of yield bui lding in agr icu l tu ra l p lan ts 
were discussed. First t he basic principles of syn the t ic processes of metabol ism in p l a n t s dur ing 
f o r m a t i o n , physiological problems of g r o w t h and deve lopment in connect ion w i t h manur-
ing a n d the quan t i t a t i ve analysis of yield bui ld ing were t r e a t e d . Subsequen t ly t h e resul ts of 
inves t iga t ions conducted wi th lys imeters were presented demons t r a t i ng t h e inf luence of 
c l ima t i c and weather f ac to r s on the d e v e l o p m e n t and yield fo rma t ion of p l an t s . The f irst 
H u n g a r i a n lecture came on in the a f t e r n o o n session prior to o the r cont r ibu t ions a n d co-reports. 
G y ö r g y M á n d y was relat ing on h i s ecological invest igat ions under the t i t le "Correla-
t ions a m o n g the deve lopment , morphologica l yield elements and weather f a c t o r s " . Due to 
* German tit le: »Das neue ökonomische System der Planung und Leitung der Landwirt-
schaft und aktuelle Probleme der Agrarforschung in der DDR.« 
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f r equen t ly appear ing e x t r e m e weather condi t ions in H u n g a r y , invest igat ions i n t o t h e eco-
logical behav iour of cu l t i va t ed crop varieties dese rve great a t t e n t i o n . During his ecological 
researches las t ing ten years M á n d y had e l abo ra t ed a new survey m e t h o d , based s u b s t a n t i a l l y 
on an ecological series se t -up h y so-called per iod ica l crops (es tabl ished by de l ayed sowing 
technique) w i t h m a n y repl ica t ions on the s a m e soil. (Fig. 1) I n such ecological ser ies the 
phenology, g r o w t h r a t e a n d morphological yield e lements of p l a n t s are surveyed a n d on the 
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Fig. 1. Ecological series se t -up by periodical sowing in an o a t experiment. P l a n t height 
develops u n d e r the inf luence of most i m p o r t a n t weather f a c t o r s (broad co lumns) . On the 
vert ical axis p l an t he ight (in cm) and p rec ip i t a t ion sum (in m m ) and on the h o r i z o n t a l axis 
sowing t imes m a y he seen. D o t t e d line and t h e axis on the r i g h t side indicate t h e average 
t e m p e r a t u r e (in C°) of t h e vegeta t ion per iod 
Ind iv idua l ly per formed regis t ra t ions have revea led t h a t in s t a n d s the dispersion of develop-
menta l p h e n o m e n a is closely connected wi th t h e influence of w e a t h e r factors. T h i s inf luence 
is measured wi th the t ime in te rva l elapsing b e t w e e n the earl iest a n d latest da te of t h e same 
phcnological phenomenon appear ing on p l a n t s in a s tand a n d is te rmed " i n d i v i d u a l ampli-
t u d e " b y t he au tho r (Fig. 2). When most f a v o u r a b l e weather condi t ions prevail t h e ampl i tude 
has the smal les t range (i.e. the stand is deve loping uniformly), increasing cons iderab ly under 
adverse c i rcumstances . I n ecological series of periodical crops t h e ampli tude s h o w s a run 
similar to the dispersion curve , and is, as i t ha s tu rned out f r o m investigation r e su l t s , cor-
related wi th the change in t h e values of morphologica l yield e l emen t s . Stands of s h o r t e r ampli-
tude have grea te r yield e lements (Fig. 3), a n d t h e biological v a l u e of their seeds is higher as 
well. 
On examining t he ampl i tude values i t ha s been s ta ted t h a t weather f a c t o r s have an 
exclusive genet ic impac t on the s tand, because under u n f a v o u r a b l e conditions indiv iduals 
of non-f lexible genetic f e a t u r e s either d i sappear t h r o u g h na tu ra l selection (e.g. b y w i n t e r frost) 
or the i r p roduc t i v i t y decreases , and they deve lop seeds of on ly inferior biological qua l i ty ; 
as a consequence, t hey can hard ly p r o p a g a t e a n d are crowded out. f rom the s t a n d , which 
becomes, therefore , modi f ied in its genetic composi t ion or even undergoes a t r a n s f o r m a t i o n . 
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In the d o m a i n of soil fer t i l i ty , p roblems of soil cu l t iva t ion and amel iora t ion were d i s -
cussed the f i r s t d a y . Some lectures hand led the d e p t h of soil cu l t iva t ion , and others t h e 
i m p r o v e m e n t of h i g h l y heavy and m u c k soils. The second day of the conference was d e v o t e d 
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Fig. 2. Individual a m p l i t u d e s of the ea r ing of rye, w h e a t , winter and s u m m e r barley, of t h e 
s i lk ing of maize a n d of panicle fo rma t ion of oat. Columns of the graph show var ie ta l averages . 
T h e distr ibution of v a l u e s reminds of t h e dispersion c u r v e . Ordinate evidences ampl i tude in 
days, t h e abscissa sowing t imes 
sibil i t ies of applying dress ing systems w i t h o u t s tab le -dung in Hungary" , in which he r epo r t ed 
on some Hungar ian d u r a t i o n exper iments , examining t h e in f luence of d i f fe ren t organic m a n u r e s 
a n d fertilizers. T h o u g h t he quant i ty a n d durat ion of expe r imen t s are n o t y e t suff icient to 
c l a r i f y — with v a l i d i t y fo r all H u n g a r i a n soil types — t h i s question discussed for a long t ime , 
c e r t a i n conclusions m a y already be d r a w n . According to d a t a obtained so f a r u n d e r the re la -
t i v e l y dry climate of H u n g a r y on che rnozem- and b r o w n fo res t soillike si tes wi th a p H - v a l u e 
a b o v e 6, containing 1 t o 2 per cent o rgan i c C, and n o t dressed with s t ab l e -dung for 15 to 
20 years , complete fer t i l iza t ion has n o t either a m i n o r effect than f a r m y a r d - m a n u r i n g . 
T h e chemical ana lys i s of crops b r o u g h t in proved c lear ly t h a t — at leas t in the f i r s t 8 t o 
10 y e a r s — the o rgan i c IV-compounds of b a r n y a r d m a n u r e h a d prevailed b y a b o u t 30 to 70 p e r 
c e n t less than ca l c ium ammonium n i t r a t e . From the d a t a i t also tu rned o u t t h a t , s imilar ly 
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to those of m o s t foreign classical dura t ion expe r imen t s , between s t ab le -manur ing a n d complete 
ferti l izing no posi t ive in te r re la t ion could be f o u n d so far . 
P r o b l e m s of humus m a n a g e m e n t were also t rea ted n e x t d a y in the a f t e r n o o n E. G, in. 
the l ec tu re en t i t l ed "Some ope ra t ive ques t ions of humus m a n a g e m e n t " by G é z a L á n g . Bo th 
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Fig. 3. Correla t ion of w a x y ripeness and thousand-g ra inwe igh t in winter ba r ley . Smallest 
range of ind iv idua l a m p l i t u d e appears wi th h ighes t thousand-gra in-weight . In g r a p h s 011 the 
left side ve r t i ca l axis ind ica tes the amp l i t ude in days, in g r a p h s on the r ight side thousand-
gra in-weight in grams. Hor izon ta l axis shows sowing times. D a t a of four ba r l ey var ie t ies 
a re presented one u n d e r the o the r 
basic m a t e r i a l s of organic dressing: a) s t u b b l e a n d root r e m n a n t s as well as by -p roduc t s of 
crops a n d b) the amoun t a n d qua l i ty of s t ab l e -dung are direct dependen t s of f a r m i n g sys tem. 
As cu l t i va t ed crop var ie t ies a n d their p ropor t i on as well as t he q u a n t i t y of an ima l s producing 
f a r m - y a r d - m a n u r e are d e t e r m i n e d both b y t h e product ion p r o g r a m m e of the f a r m a n d b y the 
r en tab i l i t v of product ion, h u m u s m a n a g e m e n t appears to be a f u n d a m e n t a l l y i m p o r t a n t 
problem. T h e overwhelming propor t ion of organic subs tances p roduced b y f a r m s remains 
on the spo t . More in tensive f a rming involves larger amoun t s of ferti l izers a n d t h u s , grea ter 
quan t i t i e s of organic subs tances , which p a r t i c i p a t e in the in terna l circulat ion of f a r m manage-
ment , a n d represent , accordingly , higher v a l u e . If only for t h i s ve ry reason is t he opinion 
wrong t h a t an increasing use of ferti l izers diminishes the impor t ance of o rgan ic manures . 
E s t i m a t e s have showed t h a t t a k i n g t h e present p ropor t i on and yield of H u n g a r i a n 
crops i n to considerat ion only 20 per cent of organic subs tances syn the t ized b y p l a n t s leave 
the f a r m s a n d 80 per cen t a re lef t behind. F r o m the organic ma t e r i a l being l e f t over in the 
c i rculat ion of f a r m m a n a g e m e n t 40 to 45 p e r cen t consist of r oo t and s tubble r ema ins , 36 to 
37 per c e n t are utilized as forage , and 20 t o 21 per cent as l i t t e r . W i t h growing in tens i ty of 
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agr icul ture t he f a v o u r a b l e inf luence of crops on h u m u s m a n a g e m e n t can s imul taneously be 
augmented in t h r ee ways : 1. t he a rea of lucerne and red clover inigbt be ex tended , pa r t l y a t 
t h e cost of o ther f o d d e r crops; 2. i t is possible to cur ta i l t h e ut i l izat ion t ime of lucerne f r o m 
f o u r to three yea r s ; 3. b y increasing yield averages t he p roduc t ion of s tab le -dung can be 
raised and f e r m e n t a t i o n losses du r ing s torage dropped b y ra t iona l m a n u r e handling. Ba rn -
y a r d - m a n u r e is an i m p o r t a n t l ink in h u m u s managemen t . T h e decisive reason of animal hus-
b a n d r y is no t to p roduce more s t ab le -dung , h u t to sa t i s fy t h e need in a n i m a l husbandry . 
However , exper ienced ut i l iza t ion of by-produc t s , chiefly of t he s tab le-dung, is an i m p o r t a n t 
f a c t o r of ren tab le f a r m m a n a g e m e n t . Anyhow, an increasing demand on beef , mani fes t ing 
itself all the wor ld over , and grea te r claim to foods tu f f s of animal origin even in H u n g a r y , 
h a v e induced f a r m s to enlarge the i r ca t t l e stock. All these requi re increased growing of mass 
fodders , mainly of papil l ionaceae, which , again, in a highly ra ised ra te p r o m o t e s the augmen ta -
t ion of organic s u b s t a n c e un i t f a v o u r a b l e to soil fer t i l i ty p a r t l y by root a n d s tubble r e m n a n t s 
a n d par t ly by t he p roduc t i on of s t ab le -dung . This process is advanced beneficial ly by the use 
of larger fertilizer quan t i t i e s and m u s t , therefore , be e x a m i n e d as a central p rob lem in f u r t h e r 
researches. E x a c t l y , i t should be f o u n d o u t wha t is the m o s t r en tab le and least labour- intensive 
ut i l iza t ion of o rgan ic subs tances increased by higher fer t i l izer doses and remain ing in the circu-
l a t ion of fa rm m a n a g e m e n t , in order to raise soil fer t i l i ty t o t he highest level in modern big 
es ta tes . 
In the domain of ca t t le h u s b a n d r y t he augmen ta t i on of milk p roduc t ion was the cen t ra l 
p rob lem of the two-day-session po in t ing out t h a t more in tens ive , and g radua l ly industrial ized 
product ion me thods m u s t also be enforced in cat t le f a rming . I n the f r amework of m a n y lectures 
A co-report was delivered by J ó z s e f C z a k ó under t h e t i t l e : "P rob lems of development in 
large da i ry - f a rms" ( " P r o b l e m e der En tw ick lung großer Mi lohviehbes tände") . The socialist 
reorganizat ion of agr icu l tu re has caused essential changes also in Hungar i an ca t t l e husband ry , 
requi r ing specialization and concen t ra t ion . Parallel with higher intensi ty b o t h of these require-
m e n t s demand t h e t u rn ing o u t of cheap and un i fo rm produces p r o m o t i n g s imul taneously 
indust r ia l fea tures in processing. Indus t r i a l i zed large d a i r y - f a r m s need a comple te set-up per-
fo rming all p roduc t ion processes alone. I t m u s t be stressed, t h a t concent ra t ion and specializa-
t ion , in themselves, do no t suff ice , th i s has been proved b y Hungar i an experience showing 
t h a t large es t ab l i shments have no t succeed in a u g m e n t a t i o n of mi lkproduc t ion . These un -
favourab le results do n o t mean , of course, d isapproving an e f fo r t like th is only point to t h e 
f a c t t h a t when large es t ab l i shments are bui l t up, not only q u a n t i t a t i v e b u t also qua l i ta t ive 
changes should be t aken into cons idera t ion . Most d i f f icul t ies arise in large-scale foraging, 
because cat t le f a r m i n g is f a r more e a r t h - b o u n d than the o t h e r branches of an imal husbandry . 
I ,a rge da i ry- farms are doubt less d e p e n d e n t on mass fodders , a n d these m u s t be made available 
f o r dai rv-farms s teadi ly and near ly in ident ical qua l i ty b y agricul tural es ta tes , e l iminat ing 
also the possible f l u c t u a t i o n s of growing. As to food supp ly large da i ry - f a rms must be c u t 
f r e e f rom wea ther condi t ions ; th is can be achieved in severa l ways . I t seems most feasible 
t o base feeding on mass fodders which m a y be stored in a lmos t identical q u a l i t y and fed in-
dependen t ly f r o m w e a t h e r for t he whole year . In the indus t r ia l iza t ion of ca t t l e fa rming it is 
a lso impor tan t to r ende r the fodder supp ly as simple as possible, i.e. to decrease the n u m b e r 
of crop varieties. This should, however , be solved w i t h o u t diminishing t h e biological va lue 
of fodders . The m o r e t he mass fodde r supp ly will be s impl i f ied , the less we can miss indus t ry-
p roduced fodder supp lemen t s (v i t amins , mineral salts etc.). T h e o ther big p rob l em in establish-
ing large da i ry - fa rms is to p rovide s teadiness in calving, t h i s being a p re requis i t e of un i form 
milk-product ion. T h e es tab l i shment of large da i ry- fa rms needs also deta i led technological 
prescr ipt ions for p roduc t ion processes. In industr ial ized da i ry - fa rms no t cows producing 
record quant i t ies of milk b u t r a t h e r individuals of con t inuous and rel iable yield are — of 
course — wanted . I n central ized d a i r y - f a r m s sa t is fac tory p roduc t ive capac i ty of animals can 
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only be expected if d i sadvantages caused by t he l a c k of individual t e n d i n g will be c o u n t e r -
ba lanced by biological ly valuable f o d d e r , bet ter s t a b l i n g and improved ve te r inary a t t e n d a n c e . 
The second d a y of discussions on animal h u s b a n d r y a co-report w a s also del ivered b y 
L á s z l ó D e t r e on problems of large-scale green f o d d e r seasoning. 
Once discussions being conc luded ins t ruct ive s t u d y tours were m a d e by the p a r t i c i p a n t s 
visi t ing d i f fe ren t ins t i tu t ions a n d co-operat ive f a r m s . 
G y . M á n d y 
A N E W C E L L - T Y P E O F " T R A N S I T I O N A L " C H A R A C T E R 
ON T H E B O R D E R OF T H E A D R E N A L C O R T E X AND A D R E N A L M E D U L L A 
The c a p a c i t y of certain g l a n d s to develop sec re t ion products b e i n g of different c h e m i c a l 
s t ruc tures , has b e e n well-known f o r a long t ime, however , the s t r u c t u r e tha t is c a p a b l e to 
organize t h a t r a t h e r complicated physiological p rocess , has been h a r d l y known up ti l l now . 
Of the numerous examples the p a n c r e a s deserves specia l a t tent ion s ince in it the o c c u r r e n c e 
of the exocrine, a n d endocrine secre t ion activity w i t h i n the same cell h a s been proved b y l igh t -
and electron m'c roscopic e x a m i n a t i o n s ( L a g g e s s e 1 8 9 6 , Z a g u r y e t al . 1 9 6 1 ) . Thus, i t m i g h t 
seem b u t l i t t le as tonish ing tha t such " t r ans i t i ona l " cells in which bo th t h e cortical and m e d u l l a r y 
cell organelles can be found, are con ta ined in the p u r e l y endocrine a d r e n a l , too. In spi te of th i s , 
Fig. 1. Section of the " t r a n s i t i o n a l cel l" f rom t h e f r o g adrenal 
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t he phenomenon m i g h t be cons idered unusual b e c a u s e t e x t books- a n d l i te rary references h a v e 
stressed up ti l l n o w the bas ica l ly different deve lopmen ta l , morpholog ica l and f u n c t i o n a l 
peculiarities of t h e adrenocor tex a n d medulla. O u r observat ions h a v e been extended b o t h to 
inferior (frog) a n d t o super or ( r a t ) animals . Fig. 1 s h o w s the cell sec t ion of frog adrenal . I n t h e 
cell-segment (on t h e lef t side of t h e Figure) there c a n b e seen only t h e cell-organelles c h a r a c t e r -
istic of the co r t ex cells (C) (lipid d r o p l e t : 1, tubular mi tochondr i a : CM). I n the neighbour ing cell 
Fig. 2. E l e c t r o n microscopic p i c t u r e of the " t r a n s i t i o n a l cell" f r o m the frog adrena l 
besides irregular l ip id droplets (1) be ing i l lustrative of t he cortex, eos inophi l granules (E ) a n d 
t u b u l a r mi tochondr i a (CM) also ca techo lamine granules being charac te r i s t ic of medullary cells 
m a y be in great n u m b e r observed. Tubulo-vesicular mi tochondr ia cha rac t e r i s t i c of t he fasc i -
cu la r zone, in t he a d r e n a l gland, r o u n d i s h lipid drople ts (1) and ca techo lamine granules (g) occu r 
t o g e t h e r also in F ig . 2 represent ing t h e f rog adrenal. As ment ioned p rev ious ly , the p h e n o m e n o n 
c a n be observed in t h e r a t adrenal, t o o . Fig. 3 shows t h e borde r of medul la -cor tex . Accordingly, 
on t he top of t he F i g u r e a segment of t he medullary cell (MC) may be seen in the cy toplasm of 
w h i c h numerous ca techolamine g r a n u l e s (g) take p l a c e . I n the i n t e r s t i t i u m (is) nex t t o t h e 
medu l l a ry cell t he cross sections of t h e collagen f ibres ( K ) and the ce l l -par t (Fb ) of a f i b r o b l a s t 
a r e visible. The l o w e r and right p a r t s of the Figure r e p r e s e n t a cel l - type (Tc) of t r ans i t i ona l 
c h a r a c t e r in w h i c h numerous ca t echo lamine granules (g), cortex m i t o c h o n d r i a of ves icu la r 
t y p e (CM), some m i t o c h o n d r i a with c r i s tae (MM),be ing character is t ic fo r s u c h k i n d o f m e d u l l a r y 
cell, can be observed together . 
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The cell-biological and f u n c t i o n a l impor tance of gland-cells b e i n g morphologically of 
" t r a n s i t i o n a l " cha rac t e r , are f a r f r o m being exp l a ined . According t o some obse rva t ions 
( W o e r n e r 1938) a f t e r the dosing of sugar and co r t i sone as well as e th ion ine t r ea tmen t , t h e 
pancreas acinus cells get t r a n s f o r m e d to islet cells ( G u s e k et al. 1959, L a g u e s s e 1896). T h a t 
phenomenon could be observed on t h e surface of c o n t a c t . 
I t is also wel l -known t h a t t h e ACTH t r e a t m e n t m i g h t result in t h e ent i re d i sappea rance 
of the g lomerular zone of the a d r e n a l ( S a b a t i n i e t al. 1 9 6 1 ) . O n t h e pressor-amine a n d 
catecholamine c o n t e n t of adrena l a n d the e x t r a m e d u l l a r y chromaff in t issues numerous bio-
chemical e x a m i n a t i o n s have g iven accoun t ( E u l e r 1956); on the bas is of these da ta we k n o w 
the most d ive rgen t k inds of t issues (hea r t muscle, sp leen , brain t issue, adipose tissue, e tc . ) t o 
conta in adrena l ine or noradrenal ine . I n spite of t h e a b o v e observat ion o n the t r a n s f o r m a t i o n 
of cortex cells to medul la ry cells a n d t h e appearance of catecholamine g r a n u l e s within t he c o r t e x 
cell, respectively, regular light- a n d electron microscopic examinat ions h a v e not yet s u b m i t t e d 
repor t s . Though E r ä n k ö et al. ( 1 9 6 0 ) published e l e c t r o n microscopic F igu res showing, in t h e 
r a t adrenal m e d u l l a , atypical m e d u l l a r y cells and cell componen ts (so-cal led "vesicle c o n t a i n i n g 
spherical b o d y " ) as well, bu t he d id n o t consider t h e phenomenon o b s e r v e d a typical f o r m of 
cor t ico-medul lary organisat ion. W i t h the deve lopment of p repara t ive m e t h o d s it has b e c o m e 
sure t h a t the p h e n o m e n a as obse rved by E r ä n k ö , cor respond wi th t h e cor t ica l -mi tochondr ia 
of slight s t r u c t u r e . Since our p i c t u r e s have been m a d e with g l u t a r a l d e h y d e pre f ixa t ion a n d 
osmium f ixa t ion , a n d the cell c o m p o n e n t s have k e p t t he i r s t ructure well , we are of the op in ion 
t h a t the obse rved t ransi t ional ce l l - type is not an a r t i f i c ia l product of p repara t ion b u t a real , 
exist ing s t r u c t u r e in the e x p l a n a t i o n of which severa l supposit ions m i g h t arise: 
1. The t r ans i t iona l cha rac t e r of the cells h a s developed for s u p p l y i n g a special cor t ico-
medul lary f u n c t i o n . 
2. Since in t he frog ad rena l t h e t ransi t ional cel l - type can be m e t w i t h more f r e q u e n t l y , 
t he occurrence of i t in the r a t a d r e n a l medulla m i g h t be "a tav i s t i c" . Pa ra l l e l with our e lec t ron-
microscopic e x a m i n a t i o n s we h a v e also performed l igh t microscopic ch romaf f in reac t ion a n d 
have establ ished t h a t in the a d r e n a l cortex numerous cells showing pos i t i ve chromaff in r e a c t i o n 
can be observed ( B e n e d e c z k y ) . I n lack of o ther d a t a the above suppos i t ions are i n su f f i c i en t 
fo r unde r s t and ing t he funct ion of cells being of t r ans i t i ona l c h a r a c t e r , and many a p h y s i o -
logical and b iochemica l e x a m i n a t i o n is needed to e x p o u n d the cell-physiological role of t h a t 
peculiar submicroscopic organisa t ion . 
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A F E W P H Y S I O L O G I C A L C H A R A C T E R I S T I C S OF T H E M F B V A R I E T Y 
OF B A R L E Y 
We h a v e examined the c h a n g e in the q u a n t i t y of ascorbic acid found in the p r o x i m a l , 
medial and apex por t ions of t he f i r s t leaf of the b a r l e y plant on t h e second, third a n d f o u r t h 
days af ter de t ach ing . I t has been discovered t h a t t h e detached leaves contain more ascorb ic 
acid t h a n t he i n t a c t control leaves. This is a t t r i b u t e d to the increased ac t iv i ty of the d e h y d r o -
ascorbic acid — reductase enzyme . The q u a n t i t y of ascorbic acid w a s greatest a t t h e apex 
of bo th the d e t a c h e d and in t ac t leaves. 
extinction 
2 3 4 5 6 7 8 9 10 minutes 
Fig. 1. The a c t i v i t y of glucose-6-phosphate dehydrogenase 
E n z y m e ac t iv i ty increased a t the apex in p r o p o r t i o n to the t i m e elapsing since d e t a c h -
men t . Such an increase in enzyme in tens i ty and in t h e amount of ascorb ic acid ind ica t e s the 
greater role of t h e ascorbic acid s y s t e m in de tached leaves ( H o r v á t h — U d v a r d y 1 9 6 5 ) . 
The increased activi ty of t h e g lucose-6-phosphate dehydrogenase as the main e n z y m e 
of the pen tose phosphase shun t u n d e r the effect of detaching seems to prove these resu l t s 
( K i s b á n et al. 1 9 6 4 ) if we consider t h a t T P N ( N A D - P ) , a co-enzyme, is indispensable t o t he 
func t ion ing of t h e ascorbic ac id—glu ta t ion sys t em. The de t e rmina t ion of enzyme a c t i v i t y 
in the f i r s t and second leaves shows t h a t enzyme a c t i v i t y is lower in t h e f irs t leaf t h a n i n t he 
second, younger leaf. The g rea te r G-6-phosphate dehydrogenase a c t i v i t y in the y o u n g leaf 
proves the increased activi ty of t h e ascorbic acid s y s t e m and suppor t s t h e hypothesis t h a t t he 
sys tem plays a m o r e prominent role in the resp i ra t ion of younger p a r t s of the p lant . 
An e x a m i n a t i o n of the a c t i v i t y of the P e r o x y d a s e enzyme ind ica t e s tha t there is m o r e 
ac t iv i ty in t he p r o x i m a l port ion of t h e f irs t leaf t h a n in its apex. 
Measu remen t s of the i n t e n s i t y of resp i ra t ion prove t h a t t h e r e is a greater inc rease 
in the respi ra t ion of the second leaf of rooted p l an t s ; t h i s is u n d e r s t a n d a b l e because it h a p p e n e d 
to be a young a n d growing leaf. 
The e x a m i n a t i o n of the t o t a l pigment c o n t e n t indicated t h a t there had b e e n m o r e 
p igment in t h e a p e x of the f i r s t leaf t h a n in the p r o x i m a l port ion. 
P r e p a r e d b y the D e p a r t m e n t of P lant P h y s i o l o g y , L. E ö t v ö s Universi ty , B u d a p e s t . 
L . K i z m u s 
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E X A M I N A T I O N OF T H E E F F E C T OF G L U T A R I C A L D E H Y D E F I X A T I O N 
ON T H E E P I D E R M I S C E L L S O F O N I O N 
The f ix ing subs tances used in l ight microscopic microtechnique — due to the c o a g u l -
a t i o n of pro te ins , — generally d e s t r u c t the p r o t o p l a s m a in a rough w a y and dis tor t — to 
a g rea t ex ten t — t h e na tura l p l a s m a structures . T h i s effect is m a i n l y a t t r ibu ted t o t he i r 
h igh ly acidic n a t u r e ( R o z s a — W y c k o f f 1 9 5 0 ) . I t w a s only osmic acid being but s l ight ly of 
dissociating c h a r a c t e r and the w a t e r y solution of f o r m a l d e h y d e t h a t somet imes gave p r o m i s -
ing results. I n e l ec t ron microscopic examina t ions t h e good preserva t ion of plasma s t r u c t u r e s 
is especially i m p o r t a n t and thus i t is u n d e r s t a n d a b l e t h a t the technique of f ixa t ion has r e c e n t l y 
developed p r imar i l y in connect ion w i t h u l t r a s t r u c t u r e studies. Z f . i g e r ( 1 9 4 9 ) pointed a t t h e 
c i rcumstance t h a t an impor t an t p recondi t ion of good f ixa t ion is also t h e s imultaneous s tab i l i -
za t ion of l ipoids. W i t h electron microscopic f i xa t ion t h e neutralized w a t e r y osmium t e t r o x i d e 
solut ion and t h e po tass ium p e r m a n g a n a t e solut ion p roved to be t h e bes t ( P a l a d e 1 9 5 2 , 
Fig. 1. The l iv ing cy toplasm of t h e Allium e p i d e r m i s cell, wi th e longated mi tochond r i a . 
A b o u t 900 X m a g n i f y i n g . M m i t o c h o n d r i u m ; e M B r a n c h i n g m i t o e h o n d r i u m ; G Golgi -appar-
a tus ; S sphaerosome; L leucoplast . (Phasecon t ras t -mic roscop ic picture) 
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L u f t 1 9 5 6 ) which, t h r o u g h gentle t r a n s f o r m a t i o n of t he p lasma proteins , b y way of t h e i r 
p robab le gelification (no t dena tu ra t i on ) arid s tabi l izat ion of the lipoid m e m b r a n e s , p roduce 
t he p rox ima te cri teria of ideal f ixa t ion . 
The subs tances men t ioned are general ly good a t f i x i n g the cells of a n i m a l tissues a n d 
those of p l an t mer is tem-t issues . However , w i t h developed p l a n t tissues con ta in ing big vacuoles , 
t hey generally did n o t p rove to be su i t ab le even if sugars were dissolved in the fixing sub-
s tances in order to e l imina te the h a r m f u l effect . In t h e case of vacuole cells i t often occurs 
to be damaged no t only the microscopic s t ruc tu re of c y t o p l a s m there is also a considerable 
and u n n a t u r a l change in the original cy top la sm conf igura t ion . 
Fig. 2. The cy toplasm of Allium ep idermis cell f ixed w i t h g lu ta ra ldehyde . Approx . 900 X . 
M mi tochondr ium; G Golg i -appara tus ; S sphaerosome; L leucoplast . (Phasecon t r a s t micro-
scopic picture) 
In our inves t iga t ions we have s tud i ed the f ix ing e f f ec t on the c y t o p l a s m of cells w i t h 
big vacuole . The ob jec t of our examina t i on was the ep idermis in the s q u a m a leaves of Allium 
сера L . G lu ta ra ldehyde f ix ing had been in t roduced by S a b a t i n i — B e n s c h — B a r n e t t ( 1 9 6 3 ) 
for t he cytochemical a n d electron microscopical examina t i on of cells in an imal tissues. Accord-
ing to experiences t h a t subs tance , when buf fe red in a p r o p e r way, proved t o be excellent f o r 
ma in ta in ing the cy top l a sma t i c u l t r a s t ruc tu r e s even in case of meristem p l a n t cells ( L e e d -
b e t t e r — P o r t e r 1 9 6 3 ) . Since con t ra ry t o o smiumte t r aox ide and po tass ium p e r m a n g a n a t e , 
i t does no t cause discolouring, — it deemed to be pract ical in th is respect, too , to t ry to m a k e 
use of i t in light microscopic examina t ions . I n our e x a m i n a t i o n s we have p r e p a r e d the onion 
epidermis availing ourselves of S t r u g g e r ' s me thod ( 1 9 4 9 ) . Applying phase cont ras t micro-
scope in the living ep idermis cells, the cy top la sm which f o r m s in the m a j o r i t y of cells a sack 
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along t he wall is easy to be de tec ted . In the bas i c substance of t h e cytoplasm a p p e a r i n g to be 
homogeneous , there a t t r a c t a t t en t ion cy toplasm-organe l la , ma in ly leucoplast ises, mito-
chondria , smal l and big sphaerosomes ( U r l 1964), as well as t h e dyctiosomes of t he Golgi-
system ( J a r o s c h 1 9 6 1 , U r l 1 9 6 4 ) , which u n d e r the effect of s t reamings which m o v e to and 
for changing direction and occurr ing in the b a s i c substance. (F ig . 1) 
T h e e f fec t of f i xa t i on h a d been s tud i ed direct ly and cont inuous ly by p h a s e cont ras t 
microscope in a way t h a t 2 5 % g lu ta ra ldehyde solution a d j u s t e d to 7—7.5 p H w i t h sodium-
cacodilate b u f f e r , was fo rced th rough by suc t i on under the cover sheet. In o rde r t o be able 
to s tudy m o r e properly p h e n o m e n a occurring on moving f i lms, m ic rok inema tog raph ic pictures, 
Fig. 3. Cytop lasm of Allium epidermis cell a f t e r a t r e a t m e n t w i t h Bouin- f ixa t ive . Approx . 
2000 X . S sphaerosome; к S small sphaerosome. (Phaseeon t r a s t microscopic p ic ture) 
too, were m a d e . The f i r s t sign of f ixa t ion could be exper ienced different ly w i t h each cell 
a f ter 2 —15 minu tes had e lapsed. These d ivergencies might be explained by t h e f a c t t h a t on 
the lower p a r t of the s e p a r a t e d epidermis t h e r e h a d remained also mesophyl lum cells delaying 
the direct pene t ra t ion of g lu ta ra ldehyde i n to t h e epidermis cells. As a beginning of the effect 
a s o m e w h a t more vivid m o v i n g of the cy toplasm-organe l la could be observed wh ich allows 
us to conc lude t h a t the v iscos i ty of the p l a s m a h a d decreased. W h e n af ter the add i t i on of the 
f ixa t ive , a 3 — 5 % K N 0 3 solut ion is given d i rec t ly to the t i ssue, we general ly experience 
the signs of convex plasmolysis , and this also shows a lesser v iscos i ty of cy top lasm. The vivid-
ness in organel la mot ion w a s followed b y a g radua l but r e la t ive ly quick s lowing down for 
1—2 m i n u t e s , and this w a s followed by e n t i r e standstil l . P lasmolys ing now a t t e m p t e d , had 
no resul t showing t h a t t he p lasma had decayed . The picture t a k e n two hours a f t e r the com-
plete s t opp ing of cyclosis (F ig . 2) shows t h a t t h e cy top lasma t i c basic subs tance remained 
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homogeneous a n d the organel la , too, seem to be unchanged . B o t h t h e short and long mi to-
chondria c a n be found jus t l ike in the living s t a t e . Especially consp icuous is the cons idera te 
effect of g lu t a r a ldehyde when compared with t h e e f fec t of a c u s t o m a r y f ixing agent , e.g. the 
Bou in - f ixa t ive which results in the hard p rec ip i t a t i ng of the p l a s m a basic subs t ance and 
the decaying of t he mi tochondr ia (Fig. 3). I n t h e course of our e x p e r i m e n t , there somet imes 
developed g r a d u a l l y smaller vacuoles in the c y t o p l a s m a as an e f fec t of g lu ta ra ldehyde . One 
stage of t h i s process is shown in Fig. 4. As t h e process progressed, t h e cytoplasm became 
of a f o a m y s t ruc tu re . h ö l z l (1964) has descr ibed a similar p h e n o m e n o n in the cy top la sm 
of the onion epidermis cells a f t e r potass ium p e r m a n g a n a t e f ixing. H e considers this s t r u c t u r e , 
Fig. 4. Vacuol iza t ion in the cy top l a sm of t h e Allium epidermis cell effected by g lu ta ra l -
d e h y d e . Approx. 900 X . V vacuolum. (Phasecont ras t -microscopic picture) 
— being o therwise l ight-optical ly invisible, — an endoplasmat ic r e t i cu lum being r o u g h in 
s t ruc ture as a resul t of f i xa t ion a n d thus becomes visible. Thus, in th i s la t ter case we h a v e 
to deal w i t h an indulgent , however , bad f i xa t ion ; th i s can be expla ined b y the more sens i t ive 
s ta te of t he cell plasma in ques t ion or by the f i x a t i v e not pene t ra t ing proper ly . 
We w a n t e d to submit a p p r o x i m a t e i n f o r m a t i o n on the e x t e n t a t which the g lu ta ra l -
dehyde f i x a t i o n mainta ins t he s t r u c t u r e of p lasma-pro te ins . For ca r ry ing out such an experi-
ment f luo rescen t microscopic examina t i on of cells being stained in v ivo wi th acridine o range , 
seemed to be sui table . Staining occurs in a way t h a t t he cations of t h e dissociated s ta in mole-
cules get b o u n d to the negat ively charged groups of t he proteins ( S t r u g g e r 1940). The f luores -
cent colour of t h e stain depends on t he concen t ra t ion i.e. in lower concen t r a t ion its f luorescence 
is green, whi le in higher concen t ra t ion this is r ed . According to S t r u g g e r (1940, 1949) the 
cytoplasm a n d t he cell nucleus d isplay greenish f luorescence as t hey can bind bu t l i t t le s ta in-
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ca t ion , while t hose of died or kil led off cells, are red since a big q u a n t i t y of s ta in-cat ions is 
b o u n d to the coagu la ted p lasma-pro te ins . 
According t o S t r u g g e r t h r o u g h staining wi th acr id ine orange i t can be decided w h e t h e r 
t he cell is living or not . Our f l uo re scen t microscopic examina t ions p r o v e d t h a t the c y t o p l a s m 
a n d the nucleus of cells being f i x e d w i t h g lu t a ra ldehyde and stained w i t h acridine orange dis-
p l ayed the same f luorescence as t h a t of living cells. F r o m our obse rva t ions we concluded t h a t 
bu f fe red g lu t a r a ldehyde m a i n t a i n e d also the or iginal molecular s t r u c t u r e s and chang ing 
condi t ions. The re fo re the s t a t e m e n t according to w h i c h the l imited accumula t ion of acri-
d ine orange in t h e plasma pro te in was the result a n d a t the same t ime , t h e sign of the l iv ing 
s t a t e of the cy top l a sm, cannot be considered general ly and principal ly va l id . 
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M E A S U R I N G P E R O X I D A S E E N Z Y M E ACTIVITY 
IN B A R L E Y AND W H E A T S E E D L I N G S 
The peroxidase enzyme p l ays an impor tan t role in oxidat ive me tabo l i sm; this exp l a in s 
i t s popular i ty a m o n g the e x p e r i m e n t s carried out in recen t years. T h e purpose of the p r e s e n t 
exper iment was t o examine t he changes in peroxidase act ivi ty in ba r l ey and wheat p l a n t s 
be tween 7 and 14 days of age, to c o m p a r e the peroxidase enzyme ac t iv i ty of the f irs t and second 
leaves and f u r t h e r , to examine w h e t h e r in case of indiv idual leaves t h e greatest enzyme ac-
t i v i t y occurs in t he apical, cen t ra l or basal section of the leaf. E x p e r i m e n t s were carr ied o u t 
on Bánkuti 1201 winter whea t v a r i e t y and on the MFB barley v a r i e t y . 
Similar exper imen t s were d o n e by P ü l ' n e v (1961). He e x a m i n e d peroxidase a c t i v i t y 
in the genera t ive organs of spr ing w h e a t and found t h a t — on the basis of enzyme ac t iv i t y — 
it was possible to select the be s t pa r en t a l pa r tne r s for crossing. N a m e l y , increased e n z y m e 
ac t iv i ty ind ica tes greater v iabi l i ty . P e r u r (1962) measu red peroxidase ac t iv i ty in the t i s sues 
of plant leaves a n d he tried to discover the o p t i m u m circumstances in which enzyme a c t i v i t y 
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was least d i s tu rbed . We can f ind a s ignif icant n u m b e r of other expe r imen t s on peroxidase . 
I n case of maize , ba r l ey , carrots, a n d sugar beets t h e ef fec t of cyanamide has been e x a m i n e d 
in connection w i t h enzyme act iv i ty ( A m b e r g e r 1961). The effect of gibberell in on the ac t iv i t y 
of the peroxidase enzyme has been examined in t he dwarf strains of maize a n d peas ( M c C u n e 
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Fig. 1. Peroxidase ac t iv i ty of t he f i r s t leaf of whea t 
I n the p r e s e n t exper iment we used p lants g rown in the greenhouse. Peroxidase a c t i v i t y 
was tes ted wi th t h e guaiacol m e t h o d and measured w i t h a Spec t ronom 201 p h o t o m e t e r a t 
a wave length of 420 millimicrons. W e were in te res ted in the re la t ive changes in perox idase 
ac t iv i ty . 
The f igures show t h a t the pe rox idase ac t iv i ty of whea t increased in all p a r t s of the leaf 
a t least be tween t h e 7 th and 14th d a y s f r o m the t i m e of sprout ing. Dur ing th is per iod t h e 
course of the inc rease is i n t e r rup ted . I n case of w h e a t t he increase is less f r o m the 7 th to 11 th 
days , b u t then i t increases. The a c t i v i t y in case of w h e a t does not proceed paral lel ly in t h e 
basa l , centra l a n d apical sections of t he leaf: f i r s t i t is g rea tes t in the cen t ra l section and lowest 
a t t he basal . L a t e r a change occurs : t he ac t iv i ty of t h e apical and cen t ra l sections increases 
a l t hough the pe rox idase act ivi ty of t h e base increases t o such an e x t e n t b y t he 12th d a y t h a t 
i t surpasses t he a c t i v i t y of the t w o o t h e r sections b y approx ima te ly 2 0 % . A f t e r w a r d s th i s 
difference again becomes indis t inct . 
On the 11 th d a y the second leaf begins to develop. The t rans i t ional change in the e n z y m e 
ac t iv i t y of the b a s e is coincident w i t h th is . A re la t ion c a n n o t be p roved to exist be tween t h e 
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Fig. 2. T h e p e r o x i d a s e a c t i v i t y of t h e s e c o n d l e a f of w h e a t 
a c t i v i t y 
extinction 
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Fig. 3. T h e p e r o x i d a s e a c t i v i t y of t h e f i r s t l e a f of b a r l e y 
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Fig. 4. T h e peroxidase a c t i v i t y of the second leaf of barley 
occurrence of the second leaf a n d the fo rmer change; in case of bar ley the e n z y m e activi ty 
of the base is greatest f r o m t h e 8 th day whereas here the second leaf s tar ts to deve lop only 
la ter . 
T h e peroxidase a c t i v i t y of the second leaf is also i n t e r r u p t e d in both p l a n t s . I t was 
possible to divide this leaf i n t o three measurab le quanti t ies on ly f r o m the 12th d a y of growth, 
t hen t he enzyme act ivi ty of t h e second leaf becomes greater t h a n t h e f i r s t . Otherwise t he course 
of the ac t iv i t y is s t r ikingly harmonized in t h e two successive leaf rows. 
T h e curve made of t h e peroxidase a c t i v i t y of the bar ley d i f fe r s f rom t h a t of the wheat 
in t h a t t h é former is more i n t e r r u p t e d . 
If we compare pe rox idase act ivi ty according to the a p p r o p r i a t e days, t h e n we may 
s t a t e t h a t t he peroxidase a c t i v i t y of bar ley seems to be genera l ly higher t h a n t h a t of wheat. 
This is l ikely to be the r e s u l t of greater f l u c t u a t i o n s only. P r o b a b l y the most character is t ic 
d i f ference be tween the t w o p l a n t s is t h a t pe rox idase ac t iv i ty in t h e basal, cen t ra l a n d apical 
pa r t s of t he barley leaf d i f fe r s to a greater degree t han tha t of t h e whea t leaves. 
* 
P r e p a r e d by the D e p a r t m e n t of P l a n t Physiology, L . E ö t v ö s Univers i ty , Budapes t . 
K . R i g ó , К . T o l l e r 
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HISTOLOGICAL E X A M I N A T I O N OF A D O N I S V E R N A L I S L. 
We have carried ou t histological examinat ions on t h e organs of Adonis vernalis L. used 
in pharmacology. 
The plants for our studies were collected on the sou thern slope of Há rmasha t á rhegy . 
Manual cross sections were m a d e and the pro top lasm oxidized fo r t h e histological 
examina t ions on the basis of S á r k á n y — S z a l a y ( 1 9 6 4 ) . 
We have examined several rh i zomes and studied the roots e m a n a t i n g from them; 
we could make no dis t inct ions between t h e m as to-arrangement , b u t we have succeeded in deter-
m i n i n g histologically t h a t there are two t y p e s of root sys tems (similar to M á n d y 1 9 2 8 ) termed 
b y u s as anchoring a n d storing ones. I n t h e following tab le we have summar i zed our state-
m e n t s on the different arrangements a n d thicknesses of the developed roo ts originating from 
a rh izone : 
N u m b e r 
o f t h e 
r o o t 
A r r a n g e m e n t o f t h e r o o t Size o f r o o t 
P a r t nea r t o 
t h e rh i zome 
P a r t f a r t h e r f r o m 
t h e rh izome 
3 — 4 em 
N u m b e r 
of b u n d l e s 
x y l e m 
P h l o e m 
1 growing 
from b o t t o m 
thick* storage storage 4 4 
2 from top thin** storage anchorage 4 4 
3 from top thick anchorage anchorage 4 4 
4 from b o t t o m thin anchorage anchorage 4 4 
5 from b o t t o m thick anchorage anchorage 7 7 
6 from top thick storage storage 7 7 
*5—6 m m **2—3 mm 
The tissue s t r uc tu r e of anchoring roo t s is as follows: oil the ou te rmos t surface we can 
see t h e exoderm which is composed of a f e w layers of corky cells. Under i t we f ind the poly-
gona l , thin-walled pa renchymatous cells of the cortex wi th small intercel lulars . The plasm 
of t h e cells is rich in var ious materials (oil, starch). 
The cortex is separa ted from t h e cent ra l cylinder b y an endodermis w i t h Casparyan 
s t r i p s and in older roo ts b y the endodermis in a ter t iary s t a t e of deve lopment characterized 
b y t h e thickening of t h e radial and i nne r tangential walls. The outer l a y e r of the central 
cy l inder is the pericycle which is a smal l parenchyma of two-tl iree layers of cells. The simple 
x y l e m and phloem bund les of the root a re located near one ano ther and in older p lants a wavy 
c a m b i u m is formed be tween them. Besides the components of the mestom, we can find scat-
te red f ibres in the bundles . The vascular system of the xy lem has re t icu lar , scaliform and 
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Fig. 1. Cross-section of an anchor ing root . Magnif ica t ion: 60 X 
Fig. 2. Cross-section of a s t o r ing root. M = 60 X 
t ransversely-spl i t , p i t t ed wall thickenings. T h e woody p a r e n c h y m a is thick-wal led wi th 
simple pi ts . T h e vascular bund les number a p p r o x i m a t e l y four b u t m a y even reach s even . 
In t he cen t ra l cylinder t he xylem bund les m e e t in the midd le . The anchor ing roo ts 
contain no p i t h (Fig. 1). 
The t i s sue s t ruc ture of t h e storage roots d i f f e r s f rom t h a t of t h e anchoring roots , in t h a t 
the number of vascu la r bundles is generally 3—5. T h e bundles are s epa ra t ed f rom one a n o t h e r 
b y relat ively b r o a d p a r e n c h y m a t i c p i th rays; t h e r e is also a considerable amoun t of p i t h in 
the centre wh ich is r ich in s tored mater ia ls (Figs. 1 a n d 2). 
We could n o t observe a n y f ibres in the v a s c u l a r bundles. 
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Fig. 3. De t a i l of the collateral open vascular bund les of the s t em. M = 500 X 
Fig. 4. Basic s t r u c t u r e of the p i t h (stem). M = 500 X 
The su r face of the stem is covered by a single l aye r of epidermal cells with s c a t t e r e d 
s t o m a t a . The c o r t e x is p a r e n c h y m a t i c wi th irregular r o u n d e d cells. T h e vascular bundles a r e 
collateral and o p e n as it is usual in t h e Banuncu laceae f ami ly (Fig. 3), a n d they form a circle . 
On the lower p a r t of the s t e m a considerable c r o w n surrounds t h e phloem pa r t of t h e 
bundle . This p h l o e m crown is composed of sc le renchymous fibres. The re are no f ibres in t h e 
vascular bundles . I n comparison to t h e cross-section of t h e stem, the p i t h is extensive a n d in 
ou r specimens i t was in all i n s t ances composed of v e r y loosely s t r u c t u r e d p a r e n e h y m o u s 
t issues (Fig. 4). 
Both t he u p p e r and lower ep ide rma l cells of t h e leaf have w a v y walls, a l though t h o s e 
of the lower ep ide rmi s are more w a v y . Their shape is i r regu la r and in some cases the wr ink l ing 
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of t h e cuticle is observab le . S t o m a t a were found o n l y in the lower e p i d e r m i s of t h e l e a v e s ; 
t h i s disagrees w i t h examina t ions of S o l e r e d e r (1908) . The guard cells h a v e an e l o n g a t e d 
k i d n e y shape. O n t h e lower e p i d e r m i s we found s c a t t e r e d single-celled, b lun t , t h i n - w a l l e d 
b r a n c h e d hai rs a n d two-celled s m a l l e r g landular ha i r s . T h e mesophyl l h a s a bifacial s t r u c t u r e . 
T h e pal isade p a r e n c h y m a is c o m p o s e d of a single l a y e r of shor t cells. T h e spongy p a r e n c h y m a 
h a s two- th ree l a y e r s a n d a loose s t r u c t u r e . The t r a c h e a s e a n d t rache ids of t h e vascular b u n d l e s 
h a v e spiral cell th icken ings . 
The cells of t h e sepals h a v e s l i g h t l y wavy wal l s . The re are s t o m a t a a n d b r a n c h e d h a i r s 
o n t h e lower ep ide rmi s . 
The c r o w d e d p i t t i ng of t h e cell wall of the l o w e r epidermis is a cha rac te r i s t i c p h e n o -
m e n o n . The e p i d e r m a l cells of t h e p e t a l h a v e a f l a t , r e c t a n g u l a r shape a n d s t r a i g h t walls. T h e i r 
s u r f a c e is covered w i t h a wrinkled cu t i c l e . Neither s t o m a t a nor hair f o r m a t i o n s are obse rvab le . 
Af t e r t h e genera l histological e x a m i n a t i o n s we shal l cont inue o u r s t u d y of t h e h i s t o -
c h e m i s t r y of t h e s t o r e d m a t t e r of Adonis vernalis. 
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J Á N O S S U R Á N Y I 
1 8 8 6 — 1 9 6 5 
" N o one is ind ispens ib le" goes t h e well-known b u t ambiguous p r o v e r b 
which r a t h e r t h a n be ing t r u e serves t o console society. His to ry rarely succeeds 
in p rov id ing adequa te subs t i tu tes for those great m e n who have con t r i bu t ed 
to progress . Similar personages able to t a k e the lead, t o continue in t h e foot-
steps of the i r predecessors or advance crea t ive work a t t h e same u n i n t e r r u p t e d 
pace a n d in the same spi r i t are very except iona l . 
Like ly many of us thought of th i s when we l ea rned of the d e a t h of 
János Surány i , the Nes to r of Hunga r i an agr icul ture . A l though we k n e w abou t 
his long illness, his lone ly f ive-year long struggle w i t h dea th which ne i ther 
medical science, good will, nor sacrifice could al ter , t h e news still c a m e as 
a shock. T h e n we could no t escape t h e f ac t t h a t H u n g a r i a n agr icu l ture and 
science los t a great m a n possessed of a t r emendous r ange of knowledge. 
A n d a t the same t i m e we felt t h a t someone i r replaceable had been t aken 
from us . 
We miss him because he was t h e las t of a p ioneer ing generat ion which 
at the end of the las t a n d well on i n t o this cen tu ry developed and shaped 
the science of p lant p roduc t i on in H u n g a r y to such a degree t ha t it r eached 
E u r o p e a n s t andards . The milestones of the i r accompl i shments are p e r m a n e n t 
and m a r k the t rend of agricul ture as well as ind ica te t h e fu ture course of 
deve lopmen t . 
J á n o s Surányi ' s career and sc ien t i f ic ac t iv i ty b e g a n at the Na t iona l 
E x p e r i m e n t a l S ta t ion for P lan t P r o d u c t i o n at Magya róvá r in 1906. Af ter 
a q u a r t e r of a cen tury of exper imenta l work he became director of t h e Exper i -
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m e n t a l S ta t ion a t Magyaróvár , a position t h a t he held be tween 1933 and 1937. 
Following in t h e footsteps of h i s great predecessors at Magya róvá r , Cserhát i 
a n d Gyárfás, h e found m a n y w a y s to develop and advance t h e up - to -da te 
scient i f ic r e sea r ch during th i s per iod . 
In recogni t ion of his sc ien t i f i c and re sea rch activities, t h e Technical a n d 
Economic U n i v e r s i t y appo in ted h im professor a t the I n s t i t u t e of Plant P ro -
duc t i on of t h e D e p a r t m e n t of Agr icul ture fo l lowing the r e t i r e m e n t of K á l m á n 
Kerpe ly , in 1936. He kept th i s posi t ion unt i l 1945 and t hen a f t e r the reorgan-
i za t ion of t h e Univers i ty he worked at t h e Univers i ty of Agronomy un t i l 
Apr i l of 1949. As a professor he re t i red in 1949 h u t in 1952, a t t h e suggest ion 
of the Minister of Agriculture, he was a p p o i n t e d head of t h e D e p a r t m e n t of 
E x p e r i m e n t a t i o n of the Agr icu l tu ra l Research In s t i t u t e a t M a r t o n v á s á r where 
he remained u n t i l 1956. 
During his almost 50 y e a r s of service t o his country he he ld the following 
i m p o r t a n t pos i t i ons : from 1933 t o 1937 he was director of t h e Na t iona l Exper i -
m e n t a l S ta t ion f o r Plant P r o d u c t i o n at M a g y a r ó v á r ; in 1943 — 44 dean of t h e 
Agricul tura l a n d Veter inary F a c u l t y of the Technica l and E c o n o m i c Univer -
s i t y ; 1944 — 45 ass i s t an t to t h e d e a n and head of the D e p a r t m e n t of Agricul ture . 
I n 1945—46 he was the f i rs t d e a n of the agr icu l tu ra l f acu l ty of t h e Univers i ty 
of Agronomy a n d in 1948—49 h e a d of the B u d a p e s t d e p a r t m e n t of the Uni -
ve r s i t y of A g r o n o m y . From 1939 to 1944 he was a commi t tee member of t h e 
Association of N a t u r a l Sciences; president of t h e Dept . of B o t a n y of the s a m e 
Association b e t w e e n 1945 a n d 1948 and p re s iden t of the D e p t . of Agricul ture 
be tween 1943 a n d 1944. He w a s a member of the board of directors of t h e 
Na t iona l Associa t ion for Agr icu l tu re and b e t w e e n 1938 and 1944 he was soil 
cul t iva t ion a n d p l a n t p roduc t i on editor of " K ö z t e l e k " , a per iodical , and co-
pres ident of t h e same d e p a r t m e n t . Since 1944 he was cor responding m e m b e r 
of the H u n g a r i a n Academy of Sciences, t h e n — af te r t h e reorganiza t ion of 
t h e Academy — he became i t s consult ing m e m b e r in 1947. A f t e r having been 
a corresponding member again he was elected a regular one a n d given the t i t l e 
of Academician, in 1960. Since 1950 he he ld t h e following posit ions a t t h e 
A c a d e m y : m e m b e r of the specia l commit tee on p lant p roduc t i on t h a t of t h e 
commi t tee on phi lology; on meteoro logy , t h e n member of t h e editorial b o a r d 
of the pub l i ca t ions of the 4 t h section; editor-in-chief of A c t a Agronomica : 
pres ident of t h e sub-commit tee on art if icial fertil izers and f ina l ly pres ident 
of the s u b - c o m m i t t e e of the 4 t h section. 
This d ive r se activity d id no t however p r e v e n t him f r o m par t i c ipa t ing 
in the work of a lmos t the en t i r e field of p l an t product ion ; he was anxious to 
pa r t i c ipa te in e v e r y sphere of ac t iv i ty . T h r o u g h nearly 40 yea r s he publ ished 
n o t only a g r e a t number of a r t ic les , studies a n d hooks, h u t pa r t i c ipa t ed also 
in other va luab le activities s u c h as being t h e f i r s t to inves t iga te and in i t ia te 
m a n y agr icu l tura l , primarily p l a n t p roduc t ion , projects the solut ions of which 
l ed to the poss ib i l i ty of increas ing yields. 
Especial ly works t ha t t r e a t methods of increasing the q u a n t i t y as well 
as the qual i ty of wheat are i m p o r t a n t . He b e g a n this work a r o u n d 1914. A f t e r 
t h e First W o r l d W a r he p l a y e d a very i m p o r t a n t role in improv ing w h e a t 
p roduc t ion a n d qual i ty . He t r e a t e d the ques t ion in several art icles and t h e n 
in 1938 in publ ica t ions of t h e Minis t ry of Agr icul ture he re leased the resul ts 
of national c o m p a r a t i v e p e r f o r m a n c e trials of varieties in a book publ ished 
b y the Minis t ry of Agricul ture. 
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Being equal ly or even more involved in the organizat ion of maize pro-
duct ion he eva lua ted the produc t ion of var ious kinds of maize in Hunga ry . 
I n 1932 he wrote a book ent i t led Maize Varieties and their P roduc t ion f " K u k o -
ricafajták és termesztésük") and 7 years la te r another one abou t the resul ts 
of several years of country-wide exper iments with Hunga r i an varieties of 
maize. These works actually have formed the basis of modern maize product ion 
in Hungary . Almost 20 years la ter , in 1957, he again intensively t rea ts t h e 
quest ion in his book enti t led Maize and I t s Product ion ( „A kukorica és ter-
mesztése", Academy Publishers), proving how much he l iked the topic a n d 
considered it i m p o r t a n t for Hungar i an agricul tural product ion . In this work 
he described t h e importance of the latest results and experiences gained in 
product ion and breeding (hybr id maize) for t he fu tu re improvemen t of maize 
product ion in Hunga ry . 
He also intensively s tud ied the problems posed by t he extensive culti-
va t ion of a u t u m n barley in Hunga ry . 
His work on wheat a n d maize growing and his par t ic ipa t ion in t h e 
organizat ion of its product ion are regarded to be of pioneering significance. 
His work had impor tan t na t iona l consequences for the p roduc t ion of b o t h 
these crops. 
About t h e same t ime he was deeply concerned in s tudy ing a special 
method for increasing the yield, i.e. the clarification of the agro-technical 
methods of i r r igat ion by sewage. 
Far-reaching contr ibut ions were also made by him to increasing fodder 
product ion in Hungary . He main ly tried t o insure the success o fp roduc t i on 
b y introducing new plants b e t t e r suited for the climatic condit ions of H u n g a r y 
and by natura l iz ing new p lan t s . Here we have to mention t he tests on t h e 
product ion of sorghum fodder (grain and sugar sorghum a n d Sudan grass), 
t he in t roduct ion of the d i f ferent varieties and the description of their agro-
technology. He also spent a lot of t ime and energy clarifying questions re la ted 
t o soy produc t ion — and t he per t inent agrotechnical problems — which was 
j u s t beginning in Hungary . Along with these works we should mention t h e 
clarification of the use values of our domest ica ted plants of the Panicum a n d 
Setar ia groups and also the description of less known variet ies . During th i s 
period many articles and s tudies similarly t r ea ted white Bokhara clover as 
a green manure and fodder p l an t . 
In the diff icul t years of the Second World War and t ak ing advan tage 
of the possibilities of the following period, he energetically cont inued his work 
on the uti l ization of sorghum fodder, the popular izat ion of new varieties and 
t he s tudy of the i r economic value and produc t ion . Today some of these have 
a l ready become very impor t an t bases of our fodder product ion while others 
will become so in the fu tu re . 
Making use of all the given possibilities during these years he again 
tu rns to the problem of double cropping and in 1952 af ter compiling the results 
of his research he wrote a book enti t led The Methods and P lan t s of Double 
Cropping f " A szántóföldi kettőstermesztés módszerei és növényei") which is still 
used today as a handbook. 
Finally let us mention w h a t remained his favouri te topic even close to 
t he end of his l ife: proving t he relation be tween tree p lant ing and agriculture, 
t he s tudy of impor t an t quest ions of soil conservation which he t rea ted in 
several articles and lectures. His motives beh ind this favour i te and extensively 
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studied sphere of problems reveal his deep concern no t only his coun t ry and 
nat ion b u t for the ent i re communi ty of mankind. This is most clear in the 
closing t h o u g h t of one of his publ icat ions: 
" P r o t e c t i n g its a rable land is one of the most i m p o r t a n t duties of the 
nat ion. I n quite a few cases history has shown t h a t neglect of the land leads 
to the impoverizat ion, decay and u l t ima te ly to the ru in of the people. For such 
conditions encourage invaders . Fu tu re generations will no t pardon t he lack 
of knowledge and foresight of today ' s peoples result ing in let t ing arable land 
basic to h u m a n existence go to waste, t u r n into deser ts , kars t . Modern man , 
with his cul ture and technical knowledge, should be able to reverse, ins tead 
of has ten , this disastrous process. Modern man must no t be guilty of the same 
sins, fall in to the same t r aps as did the people of the Middle Ages or ancient 
t imes ." 
Dur ing this period of ceaseless ac t iv i ty he published 10 books, 49 exten-
sive s tudies , 249 long a n d 74 short scientific articles, 88 reviews and summar ies 
and took p a r t in more t h a n 30 meetings and congresses. 
For this extensive scientific ac t iv i ty he received in 1932 the " P á l M a r k o " 
writers ' award given b y the National Association for Agriculture, a medal of 
merits in "Socialist W o r k " [in 1954] and the Second Class Kossuth Prize 
in 1957. 
His por t ra i t would be incomplete if we omi t ted his work as professor. 
He gladly accepted th i s position wi th t he conscientiousness of one abou t to 
complete a life-long ambi t ion . He was able to fully express himself in this role. 
Besides doing research work he spared enough t ime for his s tudents and was 
always r e a d y to uns t in t ingly help all of t h e m th roughou t 15 years of teaching. 
He was very demanding and his great knowledge made him seem gigantic 
in the eyes of his s t uden t s who will a lways remember him. Those who were 
more personal ly acqua in ted with him still do not unanimous ly agree on what 
made h im great : his knowledge or his will, his th i r s t for knowledge which 
knew no obstacles. He was valuable to his na t ion not only as a teacher, researcher 
and scientist but also as an individual : he was hold and honest , he always told 
the t r u t h ; even among discouraging and strained circumstances he unshake-
ably held t o his scientific convictions. 
Al though he has passed on his spir i t will he preserved in his accomplish-
ments . His efforts to solve and clarify problems encompassing almost the ent i re 
sphere of p lan t growing have set the s t anda rds in our pract ical and scientific 
work for a long t ime to come. Non omnis moriar. Such work is not in vain . 
J . B A J A I 
More Impor tant W o r k s of János Surányi 
1912 S z u p e r f o s z f á t t a l k o m b i n á l t i s t á l ló t rágyázás i k ísér le tek. ( E x p e r i m e n t s wi th C o m b i n a t i o n s 
of S t a b l e Manure a n d S u p e r p h o s p h a t e s ) Kísé r l e tügy i K ö z l e m é n y e k , 1. 
A ká l i fogyasz t á s m é r t é k e n á l u n k és k ü l f ö l d ö n . (The Use of P o t a s s i u m in H u n g a r y a n d 
A b r o a d ) Közte lek , 53. 
K é t évi r é t m ű t r á g y á z á s i e r e d m é n y e k . (The Resu l t s of Us ing Ar t i f ic ia l Fer t i l izer i n t h e 
F ie lds f o r Two Years ) Köz te l ek , 95. 
A chilei sa lé t rom a r é t e n . (The Use of Chile Sa l tpe t r e in t h e Fie lds) Gazdasági l a p o k , 9. 
A k á l i t r á g y a a r é t en . (Us ing P o t a s s i u m Fer t i l i zer in the Fie lds) Gazdasági L a p o k , 29. 
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Megközel í the t jük-e a nyuga t i á l l amok b ú z a t e r m é s - á t l a g á t ? (Can t he Average W h e a t 
P roduc t ion of W e s t e r n Countries be Reached?) Gazdasági Lapok , 40. 
A kál i t rágya h a t á s a k ö t ö t t és k ö z é p k ö t ö t t t a l a jokon . (The Ef fec t of Po ta s s ium Fert i l -
izers on Compact a n d Moderately Compact Soils) Mezőgazdasági Szemle, 3. 
A cukorrépa i s tá l ló t rágyázásáról . (Fert i l izing Sugar Bee ts wi th S tab le Manure) Mező-
gazdasági Szemle, 7. 
A ve tés mélységének befolyása a rozs termés nagyságá ra . (The E f f e c t of Sowing D e p t h 
o n the Rye Yield) Mezőgazdasági Szemle, И . 
1913 Kísér le tek szá r í to t t cukor répamagga l . (Expe r imen t s wi th Dried Sugar Beet Seeds) 
Kísér letügyi Köz lemények , 3. 
Rozs termesztés i k ísér le tek az 1910 —12. években. ( E x p e r i m e n t s on R y e Produc t ion in 
1910 — 1912) Kísér le tügyi Köz lemények , 4. 
Póto lha tó-e az e lmulasz to t t m ű t r á g y á z á s ? (Can W e Make U p for t he Omission of Arti-
f ic ia l Fert i l izer?) Közte lek , 1. 
Az a l t a l a j po rhany í t á s befolyása a t a l a j termőképességére . (The E f f e c t of Subsoil Tillage 
on t he P roduc t iv i t y of the Soil) Közte lek , 14. 
Őszi és kora t avasz i t a k a r m á n y t a d ó gazdasági növényekrő l . (Economic P lan t s Good 
fo r A u t u m n a n d E a r l y Spring F o d d e r ) Köztelek, 14. 
Rozstermesztési kísér le tek tanu lsága i . (Resul ts of E x p e r i m e n t s in R y e Produc t ion) 
Közte lek , 63. 
1914 Termesztési k ísér le tek sárga moldva i kukor icával . (Expe r imen t s in Produc ing Yellow 
Moldavian Maize) Kísér le tügyi Közlemények , 1. 
I nd i a i búzákkal az 1910 — 13. években végzet t t e rmesz tés i kísérletek. (Expe r imen t s on 
t h e Product ion of I n d i a n W h e a t in 1910 — 1913) Kísér le tügyi Köz lemények , 5. 
E g y nagyon kora i puhaszemű kukor ica . (A Very E a r l y Sof t Maize) Közte lek , 16. 
A miló, kafír és d u r r a . (Milo, K a f i r and Durra ) Köz te lek , 30. 
A j a p á n köles. ( J a p a n e s e Millet) Közte lek , 30. 
Nemes í t e t t m a g y a r b u r g o n y a f a j t á k és azok te rmesz tés i ér téke. ( I m p r o v e d H u n g a r i a n 
P o t a t o Varieties a n d Their Use Value) Köztelek, 31. 
A d a t o k a fehér, szürke és piros köles viszonylagos termesztés i ér tékéhez. (Rela t ive 
Va lue of the P r o d u c t i o n of Whi t e , Grey and Red Millet) Köztelek, 35. 
Termesztési k ísér le tek különféle származású tavasz i búzákka l . ( E x p e r i m e n t s on the 
P roduc t ion of Spr ing Whea t s of Var ious Origin) Köz te lek , 50. 
A kukorica s zá rmazása és helye a világ mezőgazdaságában . (Origin a n d Place of Maize 
in t he World 's Agr icu l ture) Gazdasági Lapok, 17. 
K o r a i vagy kései kukor icá t termesszen-e a m a g y a r g a z d a ? (Should the H u n g a r i a n 
F a r m e r Plant E a r l y or Late Maize?) Gazdasági L a p o k , 22. 
A kukorica t r á g y á z á s a és mívelése körül i kérdésekről . (Quest ions on t he Fer t i l izat ion 
a n d Cultivation of Maize) Gazdasági Lapok, 27. 
A kukorica t e rmésének kezeléséről. (Handl ing t he Maize Crop) Gazdasági Lapok , 50. 
1915 Árpatermesz tés i kísér le tek az 1909 —1913. években. (Expe r imen t s on Bar ley Produc-
t ion f rom 1909 —1913) Kísér le tügyi Közlemények, 1. 
Termesztés i k í sér le tek Ieosdorfi vöröskalászú búzáva l az 1912 — 13. években . (Exper i -
m e n t s on the P r o d u c t i o n of Leosdorf Red W h e a t in 1912 — 1913) Kísér le tügyi Közle-
m é n y e k , 3. 
A dry-farming je len tősége nemzetköz i termelésben. (The Significance of D r y - F a r m i n g 
i n In te rna t iona l Cul t iva t ion) Mezőgazdasági Szemle, 11. 
1916 Termesztés i k í sér le tek édesburgonyáva l (Ipomoea butatus) az 1913 —14. években. 
(Exper imen t s on t h e Produc t ion of Sweet Po ta toes (Ipomoea batatus) in 1913 —1914.) 
Kísér le tügyi Köz l emények , 1. 
I degen ku l tú rnövényekke l végze t t termesztési k ísér le tek . ( E x p e r i m e n t s on the Pro-
duc t ion of Foreign Domest ica ted P lan t s ) Kisér le tügyi Közlemények, 1. 
Lehe t -e fe lü l t rágyázni mészni t rogénnel? (Can Nit rol ine be Used for Top Dressing) 
Közte lek , 24. 
1917 Az Aradi Szennyvízszűrő Telep 1912 — 16. évi üzeme. (The Opera t ions of the Sewage 
Fi l te r ing Plant a t A r a d f rom 1912 —1916) Kísér le tügyi Köz lemények , 2. 
1918 A békéscsabai szikes öntözhető r é t 1914 — 16. évi üzemi eredményei . (The Resul ts of 
t h e Irr igatable Alka l ine Fields of Békéscsaba in 1914 — 1916) Közte lek , 10. 
A bokorbab helyes termesztési m ó d j a . (The Correct Method of Produc ing Dwarf Beans) 
Mezőgazdasági Szemle, 12. 
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1919 A csongrád-mindszeut i ré t f e l j a v í t á s á r a i rányuló 12 évi kísérletezés e redményei . (The 
Resul ts of the 12 Years of E x p e r i m e n t a t i o n to I m p r o v e the Csongrád-Mindszent Fields) 
Kísérletügyi Köz lemények , 1. 
1920 A csicseri borsó (Chick Peas) Köz te l ek , 17. 
A répa fe lmagzása . (The Seedy Suga r Beets) Közte lek , 29. 
1921 A kanada i " M a r q u i s " búza és vele h a z á n k b a n 1914 — 18. években végze t t termesztési 
kísérletek e r edménye . (Canadian Marquis W h e a t a n d t he Resul ts of t h e Produc t ion 
Exper iments P e r f o r m e d on it in H u n g a r y Between 1914 a n d 1918) Kísér le tügyi Köz-
lemények, 1. 
A lucerna pa l án t á l á sa . (T ransp l an t a t i on of Lucerne) Közte lek , 16. 
A kanada i Marqu i s búza. (Canad ian Marquis W h e a t ) Közte lek , 38. 
A kásaköles és termesztése . (Millet a n d its P roduc t ion ) B u d a p e s t , P á t r i a k i ad . 
1922 Talajmívelési k ísér le tek a Campbell-féle tömörí tővel . ( E x p e r i m e n t s on Soil Cul t ivat ion 
Using the Campbe l l Packer) Kísé r le tügyi Közlemények , 1—4. 
A foszfor t rágyázás kérdése Németo r szágban . (The Quest ion of Fer t i l i za t ion w i t h Phos-
pha tes in G e r m a n y ) Köztelek, 25. 
A napraforgó-csa lamádé A m e r i k á b a n . (The Use of Sunf lowers as Green Fodder in 
America) Gazdaság i Lapok, 21. 
1923 A répamag ve tés i mélysége. ( P l a n t i n g D e p t h of Carrot Seeds) Közte lek , 23. 
Az Amerikai Egyesü l t Á l l amokban t e rmesz te t t piros, acélosszemű b ú z a f a j t á k . (The 
Red Hard W h e a t s of the Un i t ed S ta t e s of America) Gazdasági Lapok , 9. 
I smét a g y a p o t ? (Cotton Aga in? ) Gazdasági I ,арок, 13. 
A kukorica sokcsövűségének te rmesz tés i ér téke. (The A d v a n t a g e of Growing Multi-
Eared Maize) Gazdasági Lapok, 47. 
Utólagos m ű t r á g y á z á s , fej t r ágyázás . (The La te Appl ica t ion of Art if icial Fer t i l izers and 
Top Dressing) Gazdasági Lapok , 6. 
1924 Amerikai k ísér le tek szintet ikus n i t rogén t r ágyákka l . (Amer ican E x p e r i m e n t s on Arti-
ficial Ni t rogenous Ferti l izers) Köz te lek , 29. 
A burgonya és a foszfor t rágyázás . (The Use of Phosphorous Fer t i l iza t ion a n d Pota toes) 
Köztelek, 37. 
Gazdasági növénye ink a ve tés fo rgóban . (Our Economic P l a n t s in Crop R o t a t i o n ) Köz-
telek, 7 1 - 7 2 — 73. 
A t a l a j t ömör í t ő okszerű a lka lmazása . (The Correct Use of Soil Packe r s ) Gazdasági 
Lapok, 5. 
A fekete zab. (Black Oats) Gazdaság i Lapok , 13. 
Milyen növények u t á n vessünk b ú z á t és rozso t? ( W h a t Crops Should Precede Whea t 
and Rye) Magtenyész tő , 8. 
Amerikai a d a t o k a szójababról . (Amer ican D a t a on Soybeans) Mag tenyész tő , 10 — 11. 
A szójabab a v i lágkereskedelemben és - iparban . (Soybeans in Wor ld Commerce and 
Indus t ry ) Gazdaság i Lapok, 23 — 24. 
1925 A cukorcirok-csalamádé. (Sugar So rghum as Green Fodde r ) Közte lek , 52 — 53. 
A kukor ica te rmesz tés A m e r i k á b a n száraz viszonyok közö t t . (Maize P r o d u c t i o n in the 
Arid Regions of America) Mezőgazdaság és Ker tésze t , 2. 
Ószi és kora t avasz i t a k a r m á n y n ö v é n y e k . ( A u t u m n and E a r l y Spr ing F o d d e r Plants) 
Mezőgazdaság és Ker tészet , 5. 
A ve tőmag helyes mennyiségének megál lap í tása t isz ta és keverék vetéseknél . (Determin-
ing the Correct Q u a n t i t y of Seed for P u r e and Mixed P lan t ings ) Mezőgazdaság és Ker té-
szet, 7. 
1926 Vetési kísér letek étkezési hüvelyesekkel . (Sowing E x p e r i m e n t s wi th Edib le Legumes) 
Kísérletügyi Közlemények , 1. 
Termesztési k ísér le tek fe te r i táva l . (Expe r imen t s on the P roduc t ion of F e t e r i t a ) (Kíser-
letügyi Köz lemények , 1. 
Termesztési k ísér le tek szudáni fűve l . (Exper imen t s on the P roduc t ion of S u d a n Grass) 
Kísérletügyi Köz lemények , 4. 
Ú j a b b termesztés i ada tok a cukorc i rok-csa lamádéról . (New D a t a on t h e Produc t ion 
of Sugar S o r g h u m as Green F o d d e r ) Kísér letügyi Köz lemények , 4. 
Ú j a b b kísérleti t apasz t a l a tok é tkezés i hüvelyeseink tenyészterüle téről . ( N e w Exper i -
menta l D a t a o n t he Growing Area of Our Edible Legumes) Köztelek, 30. 
Az Amerikai K i n g Philip kukor ica . (The King Phil ip Maize of America) Közte lek , 40. 
A kukor icacsa lamádé vetőmagszükségle te . (Seed Requ i r emen t s of Maize for Green 
Fodder) Köz te lek , 46. 
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A G a m e t b ú z a . ( G a r n e t W h e a t ) Köz te l ek , 75. 
U j t a k a r m á n y n ö v é n y : a s z u d á n i f ű . (A N e w F o d d e r P l a n t : S u d a n Grass) K ö z t e l e k . 94. 
A s ö r á r p a t e r m e s z t é s a l a p f e l t é t e l e i . (Basic R e q u i r e m e n t s of G r o w i n g Bar l ey ) A T i sza -
j o b b p a r t i Mg. K a m a r a K i a d á s a , B u d a p e s t . 
G y e p j e i n k és szálas t a k a r m á n y n ö v é n y e i n k t r á g y á z á s a , k ü l ö n ö s t e k i n t e t t e l a m ű t r á g y á k 
a l k a l m a z á s á r a . (The F e r t i l i z a t i o n of Our L a w n s a n d H a y F o d d e r P l a n t s w i t h Spec ia l 
R e g a r d t o t h e Appl ica t ion of Ar t i f i c ia l Fe r t i l i z e r ) Orsz. Mg. K a m a r a k i a d á s a , B u d a p e s t . 
1927 A d a t o k a s z ó j a b a b f a j t á k i s m e r e t é h e z . ( D a t a on t h e I d e n t i f i c a t i o n of S o y b e a n V a r i e t i e s ) 
K í s é r l e t ü g y i K ö z l e m é n y e k , 4. 
A s z u p e r f o s z f á t m in t f e j t r á g y a k ike l t v e t é s e k r e . (The Use of S u p e r p h o s p h a t e s as a T o p 
Dress ing o n S p r o u t e d Seed) Köz t e l ek , 80. 
A M a r q u i s b ú z a . (Marqu i s W h e a t ) K ö z t e l e k , 92. 
Miért l e g e l t e r j e d t e b b m ű t r á g y á n k a s z u p e r f o s z f á t ? ( W h y a re S u p e r p h o s p h a t e s t h e M o s t 
P o p u l a r Ar t i f i c i a l Fe r t i l i ze r in H u n g a r y ? ) M e z ő g a z d a s á g és K e r t é s z e t , 11. 
1928 M ű t r á g y a a d a g o k f o s z f o r t r á g y á z á s n á l . (The Q u a n t i t y of Ar t i f i c i a l Fer t i l i zer N e c e s s a r y 
for P h o s p h a t e Fe r t i l i za t ion ) Köz te l ek , 8. 
J e g y z e t e k a p a n n o n b ü k k ö n y r ő l , a somkóró ró l és a s zudán i fű rő l . ( N o t e s on P a n n o n i a n 
Vetch , B o k h a r a Clover a n d S u d a n Grass) K ö z t e l e k , 38. 
T a l a j o l t á s és a mai biológiai t u d o m á n y . ( N i t r o g e n - F i x i n g B a c t e r i a a n d Modern B i o l o g y ) 
Köz t e l ek , 78. 
A s z u d á n i f ű . (Sudan Gras s ) Köz te l ek , 100. 
Az i s t á l l ó t r á g y a és a m ű t r á g y á k h a t á s a a c u k o r r é p a t e r m é s é r e és minőségére . ( T h e 
Affec t of S t a b l e Manure a n d Ar t i f i c ia l Fe r t i l i ze r on t he P r o d u c t i o n a n d Qua l i ty of S u g a r 
Beets) C u k o r r é p a , 6. 
A d a t o k a somkóró ró l m i n t zö ld t r ágyá ró l . ( D a t a on t he Use of B o k h a r a Clover as G r e e n 
Manure ) C u k o r r é p a , 11. 
Az 1926 — 27. évbeu v é g z e t t p a n n o n b ü k k ö n y - t e r m e s z t é s i k í sé r l e t ek e r edménye i . ( R e s u l t s 
of 1926 —1927 E x p e r i m e n t s o n t h e Growing of P a n n o n i a n V e t c h ) T i s z a j o b b p a r t i Mező-
gazda , 7. 
1929 K á l i f o s z f á t - t r á g y á z á s i k í s é r l e t ek s ö r á r p á v a l . ( E x p e r i m e n t s o n P o t a s s i u m P h o s p h a t e 
F e r t i l i z a t i o n of Bar ley) K í s é r l e t ü g y i K ö z l e m é n y e k , 2. 
A s ö r á r p a és a k á l i t r á g y á z á s . (Ba r l ey a n d P o t a s s i u m F e r t i l i z a t i o n ) Köz te lek , 55 — 56. 
A t a l a j r e a k c i ó j a és a m ű t r á g y á z á s . (Soil R e a c t i o n and Ar t i f i c i a l Fe r t i l i za t ion ) Mező-
gazdaság és Ker t é sze t , 2. 
A t a l a j r e a k c i ó és gazdaság i n ö v é n y e i n k . (Soil R e a c t i o n a n d E c o n o m i c P l a n t s ) Mező-
gazdaság és Ker t é sze t , 3. 
M a n i t o b a — B á n k ú t . M e z ő g a z d a s á g és K e r t é s z e t , 7 — 8. 
A gépek sze repe a m e z ő g a z d a s á g i t e rmelés f o k o z á s á b a n . (The Ro le of Machines in In -
creasing Agr i cu l tu ra l P r o d u c t i v i t y ) C u k o r r é p a , 10. 
Az 1927 — 28. évi m ű t r á g y á z á s i k ísér le tek ú j a b b a d a t a i . (New D a t a on t he 1927 — 1928 
E x p e r i m e n t s w i t h Art i f ic ia l Fer t i l izers) T i s z a j o b b p a r t i Mezőgazda , 9. 
A z ö l d t r á g y á z á s . (Green M a n u r e ) Orsz. N ö v t e r m . Kis . I n t . k i a d á s a . 
1930 U j a b b t e r m e s z t é s i k í sé r le tek s z u d á n i f ű v e l az 1927 — 29. é v e k b e n . (New E x p e r i m e n t s 
on t he G r o w i n g of S u d a n G r a s s in 1927 —1929) Kísé r l e tügy i K ö z l e m é n y e k , 4. 
K á l i f o s z f á t - t r á g y á z á s i k í sé r l e t ek sö rá rpáva l az 1929. évben . (The 1929 E x p e r i m e n t s o n 
the Use of P o t a s s i u m P h o s p h a t e for Fe r t i l i z ing Bar ley) K í s é r l e t ü g y i K ö z l e m é n y e k , 4. 
U j a b b t a k a r m á n y n ö v é n y e i n k r ő l , kü lönös t e k i n t e t t e l a s z u d á n i f ű r e . (New F o d d e r P l a n t s , 
W i t h Spec ia l E m p h a s i s o n S u d a n Grass) K ö z t e l e k , 11. 
M ű t r á g y á z á s i kísér le tek őszi ka lászosokka l . (Ar t i f i c i a l Fer t i l iz ing E x p e r i m e n t s on A u t u m n 
Cereals) K ö z t e l e k , 61 — 62. 
M ű t r á g y á z á s i kísér letek s ö r á r p á v a l és z a b b a l . (Ar t i f ic ia l Fe r t i l i z ing E x p e r i m e n t s o n 
Bar ley a n d O a t s ) Köz te lek , 87 — 88. 
M ű t r á g y á z á s i kísér le tek k u k o r i c á v a l és b u r g o n y á v a l . (Art i f ic ia l Fer t i l i z ing E x p e r i m e n t s 
on Maize a n d Po t a toe s ) K ö z t e l e k , 92. 
Különleges m ű t r á g y á z á s i k í sé r l e t ek őszi b ú z á v a l és rozzsal. (Specia l E x p e r i m e n t s on 
Art i f ic ia l Fe r t i l i z a t i on w i t h A u t u m n W h e a t a n d R y e ) Mezőgazdaság i Köz löny , 10 — 
1 1 - 1 2 . 
Bel te r jes n ö v é n y t e r m e s z t é s — be l t e r j e s g a z d a s á g i fás í t ás . ( I n t e n s i v e P l a n t Growing — 
In tens ive E c o n o m i c F o r e s t a t i o n ) Mezőgazdaság és Ker t é sze t , 1. 
A kukor i ca f é s z e k t r á g y á z á s a . (Fe r t i l i za t ion of Maize Hills) Mezőgazdaság és K e r t é s z e t , 4. 
Megjegyzések egy m ű t r á g y á z á s i köz l eményhez . ( C o m m e n t s A b o u t a P u b l i c a t i o n Con-
cerning A r t i f i c i a l Fe r t i l i za t ion ) Mezőgazdaság és Ker t é sze t , 5 — 6. 
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Mikor a l k a l m a z h a t j u k a t a l a j t ö m ö r í t ő t ? ( W h e n Should a Soil P a c k e r be Used?) Mező-
gazdaság, 10. 
A c u k o r r é p a és a ká l i t r ágyázás . (Potass ium Fer t i l iza t ion and Sugar Beets) Cukorrépa , 1. 
A te l jes mű t r ágyázás h a t á s a a ré ten . (The E f f e c t of Ni t rogen P h o s p h a t e and P o t a s s i u m 
Fert i l izers on Fields) T i s z a j o b b p a r t i Gazda , 18. 
Bé tek és legelők te rmőképességének fokozása . ( Increasing t he P roduc t iv i t y of Fie lds 
and P a s t u r e s ) FM. k i a d v á n y . 
1931 A fehér somkóró térfoglalása az Amerikai Egyesü l t Ál l amokban . (The Spread of W h i t e 
B o k h a r a Clover in the U n i t e d States) Köz te lek , 27 — 28. 
Különfé le műt rágyázás i kísér le tek kalászosokkal . (Various E x p e r i m e n t s on Art i f ic ia l 
Fer t i l i za t ion Using Cereals) Köztelek, 69 — 70. 
Ada tok a műt rágyázás és a búzaminőség összefüggéséről. ( D a t a on Artif icial Fer t i l i -
zation as i t Affects t he Q u a l i t y of Whea t ) Mezőgazdasági Közlöny , 11. 
N é h á n y tanulságos m ű t r á g y á z á s i kísérlet. (A Few Useful E x p e r i m e n t s on Art i f ic ia l 
Fer t i l i za t ion) Mezőgazdaság, 1 — 2. 
A m ű t r á g y á z á s köz- és mezőgazdasági je lentősége. (The Economic and Agr icu l tu ra l 
Signif icance of Artif icial Fer t i l iza t ion) Mezőgazdaság, 8. 
Különleges műt rágyázás i kísér le tek őszi búzáva l . (Special E x p e r i m e n t s on Art i f ic ia l 
Fer t i l i za t ion with A u t u m n W h e a t ) Mezőgazdaság, 8. 
Mi a b ú z a és rozs leg jobb e lőve teménye? ( W h a t is the Bes t Green Crop for W h e a t a n d 
B y e ? ) Mezőgazdaság, 9. 
É re t l en kukor ica kezelése. (Hand l ing Green Maize) Mezőgazdaság, 10. 
Megfigyelések az évelő fenyérc i rokról . (Observa t ions on Perennia l Sorghum halapense) 
Mezőgazdaság, 12. 
A szuper fosz fá t a lka lmazása s avanyú t a l a j o k o n . (The Use of Supe rphospha te s on Acid 
Soils) Cukorrépa , 2. 
1932 U j a b b t apasz t a l a tok az őszi búza fej t r ágyázásáró l . (La tes t Exper ience wi th t he T o p 
Dressing of A u t u m n W h e a t ) Köztelek, 15 —16. 
Szabad-e a szudáni füve t l ege l te tn i? (Should S u d a n Grass be Used as P a s t u r e ? ) Köz-
telek, 45 — 50. 
U j a b b a d a t o k a he rnyópázs i t gazdasági é r tékéről . (New D a t a on the Economic Va lue 
of Beckmannia eruciformis) Köztelek, 59 — 60. 
É rdemes -e műt rágyázn i r é t e k e n ? (Will i t P a y to Ferti l ize F ie lds?) Köztelek, 81 — 82. 
A csicsóka min t siló n i jvény. ( Jerusa lem Ar t i choke as a Silo P l a n t ) Mezőgazdaság, 9 —10. 
Teljes m ű t r á g y á z á s — te l j e s ha tás . (The E f f e c t of Nitrogen P h o s p h a t e and P o t a s s i u m 
Fer t i l i za t ion) Mezőgazdaság, 12. 
K u k o r i c a f a j t á k és t e rmesz t é sük . (Maize Var ie t ies and the i r Growing) Győr. 
1933 K a n n Sudangras beweidet werden? Deutsche Landw. Presse, 18. 
Bab te rmesz tés i kísérletek az 1931. és 1932. években . ( E x p e r i m e n t s in Bean Growing 
in 1931 a n d 1932) Kísér le tügyi Közlemények , 1 — 3. 
A s z u d á n i f ű mint nyá r i legelő. (Sudan Grass as Summer P a s t u r e ) Köztelek, 27 — 28. 
A s z u d á n i f ű széna minőségének jav í tása . ( Improv ing the Qua l i ty of Sudan Grass H a y ) 
Köz te lek , 2 9 - 3 0 . 
Búza műt rágyázás i k ísér le tek a rozsdaévből . (Exper imen t s wi th Artif icial Fer t i l i za t ion 
on W h e a t During a R u s t O u t b r e a k ) Köz te lek , 67 — 68. 
U j a b b kukor ica- és r é tmf i t r ágyázás i t a p a s z t a l a t o k . (New D a t a on the Artificial Fert i l i -
za t ion of Maize and Fie lds) Köztelek, 73 — 74. 
U j a b b különleges b ú z a m ű t r á g y á z á s i k ísér le tek eredményei . (Resul t s of Special New 
E x p e r i m e n t s in the Ar t i f ic ia l Fer t i l izat ion of Whea t ) Mezőgazdasági Közlöny, 3. 
U j a b b t apasz ta l a tok a szudáni fűrő l . (New Exper ience wi th S u d a n Grass) Mezőgazda-
ság, 4. 
LJj t a k a r m á n y k á p o s z t a - f a j t a . (New Species of Fodder Cabbage) Mezőgazdaság, 6. 
Die Maisprodukt ion in U n g a r n . Wiener L a n d w . Zeitung, 50. 
Zur Maissor tenfrage . Wiene r Landw. Zei tung , 51. 
1934 J e g y z e t e k és kísérleti a d a t o k az őszi á rpáró l . (Notes and E x p e r i m e n t a l D a t a on A u t u m n 
Bar ley) Kísérletügyi Köz lemények , 3 — 4. 
A p i rosv i rágú ór iásmohar . (Giant , Red-f lowered Panic Grass) Köztelek, 23 — 24. 
A s z u d á n i f ű mint m á s o d t e r m é n y . (Sudan Grass as a Second Crop) Köztelek, 27 — 28. 
U j a b b a d a t o k a t a k a r m á n y k á p o s z t á r ó l . (New D a t a on F o d d e r Cabbage) Közte lek , 
3 1 - 3 2 . 
Időszerű műt rágyázás i t á j é k o z t a t á s o k . (Timely In fo rma t ion on Artif icial Fer t i l iza t ion) 
Köz te lek , 5 7 - 5 8 , 81 — 82. 
Acta Agronomica Academiae Scientiarum Hungaricae 15 (1966) 
CHRONICA 4 5 7 
Szó ja te rmesz tésünk mai he lyze te . (Soy Bean Growing Today) Köz t e l ek , 87 — 88. 
Ta la j előkészítés búza alá. ( P r e p a r i n g the Soil f o r W h e a t ) Mezőgazdaság, 7. 
A n i t rogént rágyázásró l . (N i t rogen Fert i l izat ion) Mezőgazdaság, 8. 
1935 A csupasz á r p a . (Shelless Bar ley) Köztelek, 15 —16. 
Ve tőmagmennyiség i kísérletek szudánifűvel . ( E x p e r i m e n t s on t h e Seed Quant i t ies of 
Sudan Grass) Köztelek, 29 — 30. 
Termesszünk t ö b b őszi á r p á t . (Le t ' s Grow More A u t u m n Bar ley) Köztelek, 65 — 66. 
Ada tok a cs i l lagfür tök ta la j igényérő l . (Data on t h e Soil Requ i r emen t s of White L u p i n e ) 
Köztelek, 99 — 100. 
1936 Fa j t ak í sé r l e tek búza t e rmesz t é sünk egységesítésének szolgálatában. (Per formance Tr i a l s 
to Uni fy our W h e a t Growing) Mezőgazdasági K ö z l ö n y , 8—9. 
A békéscsabai ön tözö t t szikes r é t legújabb üzemi eredményei . ( L a t e s t Results f r o m t h e 
I r r iga ted Alkal ine Fields of Békéscsaba) Közte lek , 17 —18. 
Az úgyneveze t t Dako ta búzáró l . (The So-Called D a k o t a Whea t ) Közte lek , 29 — 30. 
Kísérletek l igetes kukoricamíveléssel . ( E x p e r i m e n t a t i o n on Maize Cul t iva ted in Clusters) 
Köztelek, 43 — 44. 
Néhány gondo la t a korszerű búzatermesztésről . (A F e w Ideas on Mode rn Wheat Grow-
ing) Közte lek , 65 — 66. 
T a k a r m á n y t e r m e s z t é s száraz v i szonyok között . ( F o d d e r Growing in Ar id Areas) Cukor -
répa , 10. 
1937 A szója te rmesz tés fon tosabb kérdése i . (More I m p o r t a n t Quest ions of Soy Bean Grow-
ing) Mezőgazdasági Közlöny, 1. 
Megjegyzések a m ű t r á g y a h a t á s kiszámításához. (No te s on Calcu la t ing the Ef fec t s of 
Artif icial Fer t i l iza t ion) Köz te lek , 1 — 2. 
Mennyi t t e r e m h e t a kukor ica? ( W h a t is the Yie ld of Maize?) Köz te l ek , 57—58. 
A szója te rmesz tés lehetőségei és k i lá tása i h a z á n k b a n . (The Possibil i t ies and Perspec t ives 
of Soy Bean Growing in H u n g a r y ) Mezőgazdaság, 5. 
Mit kell t u d n i a szudáni fűrő l? ( W h a t Should be K n o w n About S u d a n Grass?) Mező-
gazdaság, 10. 
1938 Fa j t ak í sé r l e t ek búza t e rmesz t é sünk egységesítésének szolgálatában. (Per formance Tr i a l s 
t o Unify Our W h e a t Growing) Mezőgazdasági Köz löny , 5. 
A korcs v a g y t a r k a lucernáról. ( H y b r i d or Medicago falcata) K ö z t e l e k , 23 — 24. 
N é h á n y j egyze t a szójáról. (A F e w Notes on Soy Beans) Közte lek , 45 — 46. 
Le j tők mívelése. (The Cul t iva t ion of Slopes) Köz te l ek , 89 — 90. 
A sáfrányszekl ice és termesztése. (Safflower and i t s Growing) Köz te l ek , 103 —104. 
Fa j t aösszehason l í tó országos búzakísér le tek az 1934 — 35. és 1935 — 36. években. ( N a t i o n -
al Expe r imen t s on the Compar ison of Wheat Species in 1934 — 35 a n d 1935 — 36. B u d a -
pest . 
1939 A " M e n t a n a " búza . ( " M e n t a n a " W h e a t ) Közte lek , 3. 
A szója ve tőmagmennyisége . (Seed Requ i rements of Soy Beans) Köz te lek , 15. 
A " M e n t a n a " búza . ( „ M e n t a n a " W h e a t ) Közte lek , 21. 
Ta la jvéde t t s ég és termesztés. (The Effect of Soil Conservat ion on Yield) Köztelek, 52. 
Há rom évi k ísér le tek k u k o r i c a f a j t á k k a l , 1934 — 36. (Three Years of Expe r imen t ing w i t h 
Maize Species, 1934 — 36) Az Orsz . m. kir. Növényte rmelés i Kísér le t i Állomás k i adása . 
1940 Időszerű a d a t o k a szójáról és termesztéséről . (T imely Da ta on Soy B e a n s and on T h e i r 
Product ion) T e r m é s z e t t u d o m á n y i Közlöny, 3. 
Kukor ica t e rmesz tésünk fe j lesz tésének körü lményei . (Conditions f o r Growing Maize in 
Hunga ry ) Köz te lek , 13. 
1941 Jegyzetek a k e t t ő s termesztésről . (Notes On D o u b l e Cropping) Köz te l ek , 15. 
Régi és ú j t a p a s z t a l a t o k a m á l y v á r ó l . (Old a n d N e w Exper ience w i t h Mallow) K ö z -
telek, 22. 
E g y ú j cukornövény . (A New S u g a r Plant ) Köz te l ek , 51. 
1942 E g y ú j cukornövény . (A New S u g a r Plant ) Köz te l ek , 1. 
U j a b b ada t a S u m a c cukorcirokról . (New Data on Sweet Sumac S o r g h u m ) Köztelek, 52. 
1943 Hogyan t e rmesszük az ú j cukor - v a g y édesc i rkot? (How to Grow t h e New Sugar or 
Sweet Sorghum) Köztelek, 17. 
Mélyen vagy sekélyen k a p á l j u k a kukor icá t? (Shou ld Maize be Deep ly or Shal lowly 
Hoed? ) Köz te lek , 17. 
A c i roksar jú mérgező l ehe t ! (Af t e rg rowth S o r g h u m Can be P o i s o n o u s ! ) Köztelek, 40. 
Cukor répa te rmesz tés és f a j t a k é r d é s . (Sugar Beet Growing and i ts Var ie t ies ) Köztelek, 51. 
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1944 Cirok-dolgok. (On S o r g h u m ) Köztelek, 15. 
1947 A t e rmőfö ld pusztulása. (The Destruct ion of Arable Land) T e r m é s z e t t u d o m á n y , 1. 
U j n ö v é n y e k és honos í tások a mezőgazdaságban . (New P l a n t s and Their Becoming 
Ind igenous in Hunga ry ) T e r m é s z e t t u d o m á n y , 8. 
Ada tok Magyarország kenyérgabonaszükség le té rő l . (Data on t h e Cereal Needs of Hung-
ary) T e r m é s z e t t u d o m á n y , 1. 
Vá l toza to sabb t a k a r m á n y t e r m e s z t é s t ! (More Varied F o d d e r Product ion !) Magyar 
Mezőgazdaság, 16, 18. 
Hogyan mozog a víz a t a l a j b a n ? (How D o e s Wate r Move in t he Soil?) M a g y a r Mező-
gazdaság, 20. 
1948 Ta la jvéde lem — nemze tvéde lem. (Soil Conserva t ion — N a t i o n a l Protect ion) A g r á r t u d o -
mány i Szemle, 2. 
A si lókukorica. (Silo Maize) Magyar Mezőgazdaság, 8. 
A gyökérze t és a t r ágyázás . (Roots and Fer t i l iza t ion) M a g y a r Mezőgazdaság, 23. 
A ket tős- termesztésről . (On Double Cropping) U j Magyar F ö l d , 18 — 19. 
1949 Taka rmány te rmesz t é s szá raz viszonyok k ö z ö t t . (Fodder Growing in Arid Areas) Magyar 
Mezőgazdaság, 7. 
1952 Megfigyelések a t aka rmányc i rkokró l , kü lönös tekintet te l a ke t tős te rmesz tés re . (Egyéb 
f i to t echn ika i adatok.) ( D a t a on Fodder S o r g h u m with Specia l Regard to i t s Use in 
Double Cropping [and O t h e r Phy to techn ica l Da ta ] ) A g r á r t u d o m á n y i Osztá lyközlemé-
nyek, 1. 
Kísérlet somkórós és s z u d á n i cirokfüves legelőkkel. ( E x p e r i m e n t s with P a s t u r e s of 
Bokha ra Clover and S u d a n Grass) Növénytermesz tés , 1. 
A szántófö ld i ke t tős te rmesz tés módszerei és növényei. ( M e t h o d s and P l a n t s for the 
Double Cropping of Ti l lable Land) B u d a p e s t , Mezőgazdasági Kiadó . 
1953 A kukor i ca származása és hazai ag ro t echn iká j ának n é h á n y fon tos kérdése. (A Few 
I m p o r t a n t Questions of t h e Origin of Maize a n d its Agrotechnology in H u n g a r y ) MTA 
IV. Oszt . Közi. I I I . 
1954 T á j é k o z t a t ó a t aka rmányc i rkokró l és te rmesztésükről . ( R e p o r t on Fodder S o r g h u m and 
its Growing) Budapest , Mezőgazdasági K i a d ó . 
1956 A kukor ica (Maize). W r i t t e n in col laborat ion wi th Gy. M á n d y . 
1957 A kukor ica és termesztése. (Maize and i ts Produc t ion) A k a d é m i a i Kiadó. 
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GÉZA LENGYEL 
1884 — 1965 
On J u n e 4 , 1 9 6 5 , one of the Nestors of Hungarian b o t a n y , GÉZA L E N G Y E L 
retired professor , died unexpectedly a t t h e age of 81. 
His d e a t h meant t h e loss of an ex t remely versatile scholar and excellent 
scientist who was very ac t ive in several branches of theoret ical b o t a n y (ana-
tomy, f lora research and taxonomy) as well as in agricul tural research, prim-
arily seed studies. He can be regarded as t he founder of apiarian b o t a n y . He 
was the ed i tor of Magyar Botanikai Lapok and Botanikai Közlemények a n d had 
been act ive in the D e p a r t m e n t of B o t a n y for a long t i m e . 
G É Z A L E N G Y E L was born on December 23,1884 in Salgótar ján. H e had 
been s tudy ing in Budapes t f rom e lementa ry school un t i l his graduat ion f rom 
the Arts Facu l ty of the Universi ty of Science. There in J u n e of 1907 he com-
pleted his educat ion " s u m m a cum l a u d e " as Doctor of Botany , Zoology and 
Physical Geography. 
His doctoral disser tat ion entitled llAz európai Corispermum és Campho-
rosma fajok anatómiája" (The Anatomy of t he Corispermum and Camphorosma 
Species of Europe) was wr i t ten under t h e supervision of SÁNDOR M Á G O C S Y -
D I E T Z a t t he Ins t i tu te of Bo tany of the Univers i ty who, recognizing t h e ta len t 
of the young G É Z A L E N G Y E L , appointed h im in his 4 t h t e rm of s t u d y as his 
assistant. For four years he had been work ing together w i t h S. M Á G O C S Y - D I E T Z 
studying pr imar i ly a n a t o m y , taxonomy a n d botanical geography. 
Af te r near ly four years of this an ext remely i m p o r t a n t event t o o k place 
in the life of G É Z A L E N G Y E L which de te rmined the whole course of his f u t u r e 
scientific ac t iv i ty . In December , 1908, he was appoin ted research ass is tant 
at the Seed Control S ta t ion headed b y Á R P Á D D E G E N since 1896. I n devel-
oping and organizing the Ins t i tu te Á R P Á D D E G E N was led by the only correct 
principle t h a t an ins t i tu t ion which would r each the highest up-to-date scient if ic 
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s t a n d a r d s of t h e age could be se t up and deve loped only if, in addition to t h e 
p rope r equipment and rich l i b r a ry resources, well-trained exper ts with a 
t h o r o u g h theore t ica l knowledge were employed. This is why G É Z A L E N G Y E L , 
k n o w n by D E G E N already d u r i n g his univers i ty studies, was chosen. 
Á R P Á D D E G E N had two m a i n focusses of in te res t : f i rs t t h e classification 
of higher p lants a n d flora research . In this f i e ld he had achieved an in te r -
na t iona l r epu ta t i on primarily fo r his s tudy of t h e Balkan a rea . Secondly, in 
connection wi th his profession he studied agricultural b o t a n y , especially 
t h e problems of seed control. 
When D E G E N selected t h e young G É Z A L E N G Y E L he m a d e a wise choice 
because the l a t t e r was to become his most f a i t h f u l associate a n d closest col-
labora tor . G É Z A L E N G Y E L worked and acquired a broad knowledge in the t w o 
m a j o r fields of in te res t of his mas te r . 
D E G E N ' S oeuvre was t he research and processing of t h e f lora o f V e l e b i t . 
G É Z A L E N G Y E L who accompanied him on e v e r y field t r ip h a d a signif icant 
p a r t in this work . He often t r ave r sed the en t i r e Dinaric m o u n t a i n range in 
o rder to s tudy t h e flora of Quarnero , Croatia, Dalmat ia , Bosnia and Monte-
negro . Several r e p o r t s of this m a y be found in our special l i t e ra ture . 
His second impor tan t f i e ld of research was the flora of t he Low T a t r a . 
Receiving a commission for t he work from the Hungar i an Academy of Sciences, 
he succeeded in collecting t h e mater ial bu t was already u n a b l e to prepare i t 
f o r publication. 
He f r equen t ly visited t h e entire region of con tempora ry Hungary, b u t 
v is i ted as well Switzerland, t h e whole Aust r ian Empire, P o l a n d , the Ukra ine , 
t h e Balkans a n d was officially sent out to a lmos t every c o u n t r y of E u r o p e . 
By publ ishing the rich bo tan ica l finds of his trips he fu rn i shed i m p o r t a n t 
d a t a about H u n g a r y , the v ic in i ty of Budapes t , Pilis, Heves a n d Abaúj -Torna 
Counties, Bátor l ige t , Pó tha r a sz t i Puszta a n d described his t r ips to Cá rku 
a n d Quarnero. A n impor tan t series of works was tha t in which he e labora ted 
t h e botanical geography of t h e exper imental forestry areas for the Y H t l i 
In terna t ional Congress of F o r e s t r y Exper imen ta t ion held in 1915. In t h i s 
f r a m e work he se t about t r e a t i n g the exper imenta l areas of t he Great H u n -
gar ian Plains a t Ki rá lyha lma, those near by Biszt ra and Hidasliget , and of 
Vadászerdő n e a r b y the Maros River , while he completed a s t u d y of the botanical 
geography and f lo ra of S turechágó between t h e Great F a t r a and Low T a t r a 
in the nor thern Carpathians a n d one of t h e exper imental forest areas of 
Likavka located in the Chocs mounta ins on t h e boundary of Árva and L i p t ó . 
His f lora research cen te red mainly on a few critical families. Thus he 
began to s tudy t h e roses and t h e Hieracia. H e published crit ical taxonomical 
observations, smal ler studies, new species, a n d morphological descriptions of 
several families (Centaurea, Knautia, Dianthus, Vicia, Veronica, etc.). 
Besides his work in theore t ica l botany G É Z A L E N G Y E L was an excellent 
scholar of the var ious b ranches of applied b o t a n y allied t o agriculture a n d 
o the r fields. W h e n he had b e e n t ransferred t o t he Ins t i tu te for Seed Control 
( today the Na t iona l Seed Inspec tora te ) his knowledge of a n a t o m y proved to be 
v e r y profitable f o r making tho rough studies of seeds. 
Not yet be ing 24 years old when in 1908 he was appoin ted to the I n s t i t u t e 
f o r Seed Control where he was t o spend t h e m a j o r par t of his life and do his 
greatest work. He will have remained wi th t h e Ins t i tu te un t i l the end of 
1940 when he asks to be r e t i r ed . He was qu i ck to join t he f ield and p a s t u r e 
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improvement movement and was very active in the compilat ion and prepara t ion 
of the 14 volumes entit led Magyar Füvek Gyűjteménye (Collection of Hungar i an 
Grasses) and Magyar Sásfélék, Szittyófélék, Gyékényfélék és Békabuzogányfélék 
Gyűjteménye (Collection of Hunga r i an Sedge, Rush , Mat-grass and Cat's Tail) 
which D E G E N h a d launched. Moreover, af ter D E G E N ' S dea th he concluded t h e 
series with the I X t h volume. 
With a commission f r o m the Ministry of Agriculture he inspected a n d 
suppor ted the product ion of grass seeds and a t t empted t o rec t i fy the errors 
overspread in special l i tera ture concerning th i s topic. 
As far as his official ac t iv i ty was concerned- he concen t ra ted on seed 
product ion and the product ion of fodder ma in ly among local envi ronmenta l 
conditions. His studies on origin would have been made m u c h more di f f icul t 
w i thou t his knowledge of p l a n t geography a n d taxonomy. He concent ra ted 
on one of our impor t an t expor t i tems, lucern seeds. There was an i m p o r t a n t 
economic interes t in proving wi thou t a shadow of a d o u b t the Hungar i an 
origin of lucern seed. In 1929 he fully clarified this quest ion in his work a n d 
a t the same t ime he released t he method of examina t ion which he had evolved. 
In Switzerland th is work was t rans la ted into German and became known in 
in ternat ional l i te ra ture . Ano the r work on a similar topic was published in 
German, Polish and Swedish in 1935. He completed a work of p a r a m o u n t 
impor tance concerning the origin of red clover seed bu t due to the g rea t 
expense involved in print ing t h e great n u m b e r of tables th i s could not he 
published dur ing the war per iod . He began a similar s t u d y of white a n d 
crimson clover seeds, hut un fo r tuna t e ly his re t i rement in 1940 as well as t h e 
war t e rmina ted th i s work. 
He par t ic ipa ted in advanced courses for millers, conduct ing several 
of these courses. In connection wi th this work he wrote in 1937 a s tudy of 
weed-seeds and p lan t pests of whea t . 
In collaboration with the Ins t i t u t e of Zoobiology and Feeding he s tudied 
the waste remain ing after seed cleaning, i.e., t he analysis of screenings a n d 
the de te rmina t ion of their fodder value (1927). 
His repor t about the work of the In s t i t u t e was publ ished in four p a r t s 
(1927 —1940). I n it he set the s t anda rds for na t iona l seed p roduc t ion and t r a d e 
in light of s ta t is t ics having t r e a t e d approximate ly 600 d i f f e r en t seeds a n d 
a l together 1.5 million data . 
Besides his scientific work he was in charge of the t r a in ing of the person-
nel of seed-cleaning and commercial cooperatives and companies between t h e 
two world wars . On about 30 occasions he conducted seed control courses 
of 1 to 2 months and he thus became a regularly consulted adviser in the f ie ld . 
During his work with seeds he became an outs tanding exper t bo th a t 
home and abroad . He succeeded in solving m a n y problems of Hungar ian seed 
expor ts for which he did a lot of popularizing work and used his personal 
inf luence; he worked hard for t h e agricultural exports of our count ry . He en-
joyed a growing internat ional repu ta t ion and his work was fu l ly appreciated 
by being elected f i rs t the pres ident of the In terna t ional Fodder -Commit tee 
in Stockholm in 1934 and t h e n in 1937 pres ident of the P e r m a n e n t Scientific 
and Nomencla ture Committee of the Association In te rna t iona le d'Essais de 
Semences in Zurich. 
He was intensively s tudy ing the apiar ian aspects of appl ied botany a n d 
reached i m p o r t a n t conclusions, therefore he can practically be regarded as 
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the founder of apiarian b o t a n y in H u n g a r y . After a series of articles he pub-
lished in 1943 a volume en t i t l ed Méhek és virágok (Bees a n d Flowers) which fully 
discusses t h e theory and pract ice of th is impor tan t top ic . He gave lectures in 
apiarian b o t a n y at several apiar ian courses too. In 1931 he became an honorary 
member of t he National Apiar ian Association. 
He fu l ly studied t h e relat ion of m a n to flora. A work on this topic was 
a t the press in 1944 b u t i ts publicat ion was hindered b y the war. Only in 
1 9 4 8 could his results be published in a work edited b y S Á N D O R J Á V O R K A and 
enti t led Viruló természet (Flowering Na tu re ) . 
Besides his extensive and versati le theoretical a n d practical research 
work G É Z A L E N G Y E L was ve ry active in organizing scient if ic life, as an editor 
and leader. (He was the ed i to r of two botan ica l periodicals.) 
This act ivi ty consumed much of his time and energy. If we t h u m b 
through b o t h periodicals we often come across his l i t e r a ry reviews, reports 
concerning t he work of t h e Depa r tmen t , obituaries wr i t t en for bo tan is t s . 
Among these lat ter his necrology for G Y U L A G Á Y E R (1934) and Á R P Á D D E G E N 
rank among the most excel lent of their k ind in H u n g a r y . His similar l i terary 
reviews, commemorat ions , short publ icat ions, exp lana to ry works, and works 
writ ten in answer to var ious questions as well as popular iz ing articles can also 
often be f o u n d in the pages of Természettudományi Közlöny, Erdészeti Kísérle-
tek, Gyógyszerész Folyóirat, Köztelek, Kísérletügyi Közlemények, Magyar Méh, 
etc. 
His extensive work was frui t ful a n d he soon b e c a m e an a d j u n c t , head 
ad junc t and director. A f t e r D E G E N ' S d e a t h he continued propagat ing D E G E N ' S 
spirit and in 1937 he was appointed exper imenta l d i rec tor . 
The Facul ty of Economics of the Universi ty of Budapes t qualif ied him 
as lecturer of seed research courses in 1929. In connection wi th this he f r equen t -
ly par t ic ipa ted in the t r a i n i n g of agronomists . The successor of Z O L T Á N S Z A B Ó 
left the coun t ry in the w i n t e r of 1 9 4 4 / 4 5 and G É Z A L E N G Y E L , af ter winning 
the compet i t ion for the j o b announced b y the d e p a r t m e n t , was appoin ted 
professor in 1945. He ve ry diligently unde r took this t a s k and the slow progress 
of the depa r tmen t could only be a t t r i b u t e d to the inadequa te oppor tuni t ies 
provided b y the immedia te post-war per iod . Two years a f t e r his appo in tmen t 
to the professorship he was given ano the r sign of recognit ion in 1947: he was 
selected a corresponding member of t h e Hungar ian Academy of Sciences. 
Less t h a n two years later , in 1949, agricultural higher educat ion was 
reorganized and as the resul t of this t h e agricultural academies, or r a the r 
the rural depar tments of t h e Agricultural Faculty of t h e University of Agri-
culture were closed; eve ry th ing was central ized in B u d a p e s t . In the wake of 
this amalgamat ion G É Z A L E N G Y E L was re t i red for the second time. 
This wrought a s ignif icant change in his life. He perfectly renounced 
the world. He never v i s i ted his colleagues of professional circles. This self-
imposed réclusion was e n d e d by his sudden death. 
His name will live on in his work a n d we, his colleagues, will cont inue 
to pay t r i b u t e to his m e m o r y . 
Z . E . K Á R P Á T I 
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Literary Works of Géza Lengyel 
I. Theore t ica l B o t a n y 
1905 Bo tan ika i k i rándulás a Cárkura . (Botanica l Field Tr ip to the Cárku) Te rmésze t t udo -
m á n y i F ü z e t e k . 29, 203 — 216 a n d T e r m é s z e t t u d o m á n y i Filléres K ö n y v t á r 18, 3 —16. 
Neue Bei t räge zur Kenn tn i s der Vege ta t ion der Umgebung von Budapes t . M a g y a r 
Bo tan ika i Lapok . 8, 335 — 336. 
1906 Floris t ische Bei t räge aus dem nördl ichen Teile des Heveser K o m i t a t e s . N ö v é n y t a n i 
Köz lemények . 5, 9 — 20, 51 — 61. 
Aus der U m g e b u n g des Pilisberges. Magyar Bo tan ika i Lapok. 5, 15 — 18. 
1907 Ana tomie der Europäischen Corispermum- u n d Camphorosma-Arten. Növény t an i K ö z -
lemények . 6, 1 0 3 - 1 2 9 ( 5 7 - 6 1 ) . 
Zur F lora des Komi t a t e s A b a ú j - T o r n a . Magyar Bo tan ika i Lapok . 6, 170 — 172. 
1908 A h a r a s z t o k világából. (F rom the Wor ld of Ferns ) A Kor . 1 — 4. 
Vezérfonal p h a r m a k o b o t a n i k a i gyakor la tokhoz . (Guide to the P rac t i ce of P h a r m a c o -
bo tany ) (in col laborat ion wi th B. Augus t in . ) Németbogsa 1 — 100. 
1909 Bromus reptans (Borb.) bei F iume . Magyar Bo tan ika i Lapok. 8, 336. 
Neue S t a n d o r t e einiger sel tenerer P f l anzen in der Umgebung v o n Budapes t . M a g y a r 
Bo tan ika i Lapok . 8, 335 — 336. 
K i r ándu lá s a Quarnero vidékére. (Field Tr ip to t he Quarnero Area) Egye temi T e r m é -
s z e t t u d o m á n y i Szövetség É v k ö n y v e . 1 —14. 
1910 Leontodon Rossianus Degen et Lengyel . Magyar Bo tan ika i Lapok. 9, 91 — 93. 
1911 Centaurea velinacensis Deg. et Lengy . Magyar Bo tan ika i Lapok. 10, 114 — 115. 
1913 Pf lanzengeographische B e m e r k u n g e n . Magyar Bo tan ika i Lapok. 12, 137 —142. 
1914 A Dianthus diutinusról és a D. polymorphusról. (On Dianthus diutinus a n d D. polymor-
phs) M a g y a r Botan ika i Lapok . 13, 285 — 290. 
Ein bo tan i sche r Ausf lug in das Bátor l ige t bei N y í r b á t o r ( K o m i t a t Szabolcs). M a g y a r 
Bo tan ika i Lapok . 13, 220 — 231. 
1915 A k i rá lyha lmi erdészeti kísérleti á l lomás te rü le te növényze tének i smer te tése . ( D a t a o n 
the P l a n t s of the Vicinity of the E x p e r i m e n t a l Fo re s t ry Sta t ion a t K i r á lyha lma) E r d é -
szeti Kísér le tek . 17, 50 — 73. 
A vadászerde i erdészeti kísérleti á l lomáshoz t a r tozó Vadászerdő, Bisz t ra és Hidas l ige t 
erdőrészek növényzete . (The Flora of Vadászerdő , Biszt ra and Hidas l ige t Forest Regions 
Belonging to t he E x p e r i m e n t a l S ta t ion of Vadászerdő) Erdészet i Kísér le tek. 17, 175 — 
223. 
Die F lora des Sturecpasses. Se lmecbánya . 1 — 44. 
Die F lora der forst l ichen Versuchsf lächen bei L ikavka . Se lmecbánya . 1 — 24. 
Die F lo ra der Umgebung der kön. ung. Förs te rschule zu Ki rá lyha lom. Se lmecbánya . 
1 - 2 6 . 
Die Flora der zur kön. ung. Förs te rschule in Vadásze rdő gehörigen Reviere Vadásze rdő , 
Bisztra u n d Hidasl iget . Se lmecbánya . 1 — 48. 
1919 Die Linsenwicke. Magyar Bo tan ika i Lapok . 18, 55 — 61. 
Az Amaranthus crispus ter jedése . (The Spread of Amaranths crisps) Magyar B o t a n i k a i 
Lapok . 18, 61. 
1926 De K n a u t i i s nonnull is novis vel minus cognitis. Magyar Botan ika i L a p o k . 25, 401 — 404. 
Aus der F lo ra der N iede ren T a t r a . I. Magyar Bo tan ika i Lapok. 25, 416—424. 
1927 Rückbl ick auf die 300 Si tzungen der bo tan ischen Sekt ion. Bo tan ika i Köz lemények . 24. 
A Duna—Tisze köze középső részén fe lve t t szikes t a l a jok geobotan ika i v izsgála ta . (The 
Geobotanica l E x a m i n a t i o n of the Sodic Soil in t he Surveyed Cent ra l Section of t h e 
Danube-Tisza Mid-Region) 
1929 Bei t räge zur Kenn tn i s der Hieracien U n g a r n s u n d der Ba lkan lände r . V I I I . M a g y a r 
Bo tan ika i L a p o k . 1—34. I n co l labora t ion wi th К . H. Zahn. 
1932 Bei t räge zur Kenn tn i s der Hieracien Unga rns u n d der Ba lkan länder . I X . Magyar B o t a -
nikai L a p o k . 31, 1 — 33. I n co l labora t ion wi th К . H . Zahn. 
Das V o r k o m m e n von Serratula lycopifolia in dem heu t igen Ungarn . B o t a n i k a i Köz lemé-
nyek. 29, 155. 
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1934 Bei t räge zur Kenntn is de r Hieracien U n g a r n s u n d der Ba lkan lände r . X. Magyar B o t a -
nikai L a p o k . 33, 97 —125. I n collaborat ion w i t h К . H. Zahn . 
Veronica Gayeriana nov . sp. Vasi Szemle. 1, 136 — 137. 
E r i n n e r u n g an Jul ius Gáye r . Botanikai Köz lemények . 31, 66 —108. 
1936 E r i n n e r u n g an Árpád v . Degen . Bo tan ika i Közlemények . 33, 1 — 77. 
Természe tvéde lem a p ó t h a r a s z t i pusz tán . (Conservat ion a t P ó t h a r a s z t pusz ta ) Te rmé-
s z e t t u d o m á n y i Közlöny. 68, 472—476. 
1938 Flora Velebi t ica . Comple t ing Degen's w o r k ; vo lume IV w r i t t e n b y Géza L e n g y e l . 
1939 Magyar F ü v e k G y ű j t e m é n y e . (Collection of H u n g a r i a n Grasses) Gramina Hunga r i ca . I X . 
1941 Zur Ve rb re i t ung der Valerianella dentata Poll , in U n g a r n . Botan ika i Közlemények-
38, 380. 
1942 Ilieracium Telekianum n . sp. — Scripta B o t a n i c a Musei Transsi lvanici . 1, 8 —13. ( In 
col laborat ion with A d a m Boros . ) 
I I . Agricul tural B o t a n y 
1914 E x t r a h á l t ánizs mint h a m i s í t ó anyag. (Anise E x t r a c t as a n Adu l t e ra to r ) Gyógyszerészi 
Fo lyói ra t . 9. 
1924 A b u d a p e s t i m. к. Vetőmagvizsgá ló Ál lomás 1912 —1922. évi működése . (The W o r k of 
the R o y a l Hungar ian Seed Control S t a t i on , 1912 —1922) Kísér le tügyi Köz lemények . 
27, 8 5 - 1 4 5 . 
1927 U j a b b vizsgála tok a lóhere- és luce rna ros taa l j ak köréből. ( L a t e s t Studies on Clover and 
Lucern Screenings) Kí sé r l e tügy i Köz lemények . 30, 397 — 425. 
1929 A b u d a p e s t i m. к. Vetőmagvizsgá ló Ál lomás 1922 — 1927. évi működése. (The W o r k 
of the R . H . Seed Control S ta t ion , 1922 — 1927) Kísér le tügyi Közlemények, 32, 1 — 68. 
A m a g y a r lucernamag szá rmazás i vizsgálata . (S tudy of the Origin of H u n g a r i a n Luce rn 
Seed) Kísér le tügyi Köz l emények . 32, 555 — 582 
T a k a r m á n y u l r i t kábban h a s z n á l t m a g v a k összetétele és megközel í tő t ápé r t éke . (The 
Composi t ion and A p p r o x i m a t e Food Va lue of Seeds I n f r e q u e n t l y Used as Fodde r ) 
Kísér le tügyi Köz lemények . 32, 513—535. ( I n col laborat ion wi th Ar thu r Zai tschek.) 
Az idei lóheremag és az egykaszás here. (This Year ' s Clover Seed and Single-cut Red 
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